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� 7. Other - discuss below. 
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1.0  INTRODUCTION 

The United States Environmental Protection Agency (EPA) has performed a removal assessment 

at the Avery Landing Site in Avery, Idaho.  The site is located directly adjacent to the St. Joe River, and 

the site was the former location of a railroad roundhouse, maintenance, and refueling facility for the 

Chicago, Milwaukee, St. Paul, and Pacific Railroad (CMSPR).  Through the years, petroleum 

hydrocarbon and other industrial products were likely spilled on site, which led to floating petroleum 

hydrocarbon on the groundwater table, petroleum seeps to the St. Joe River, and other contaminants found 

on site.  Since the late 1980s, Potlatch Corporation (Potlatch), who purchased part of the property, has 

been investigating part of the site and performing site cleanup activities to address the petroleum 

hydrocarbon contamination on the groundwater table and seeping to the river.  EPA is currently 

investigating the site to address the potential presence of Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) hazardous substances in soil, groundwater, and surface 

water from the historic uses of the site as a railroad roundhouse and maintenance facility.     

Ecology and Environment Inc. (E & E) has been tasked by EPA under Superfund Technical 

Assessment and Response Team (START)-3 contract number EP-S7-06-02, Technical Direction 

Document (TDD) 07-03-0004, to perform a removal assessment of the site through a review of its historic 

uses and the collection of soil, groundwater, and surface water samples for analytical testing.  As a part of 

the field sampling event, START-3 installed six monitoring wells and advanced an additional seven soil 

borings to investigate subsurface soil and groundwater conditions.    

This report is organized into the following sections:  Introduction (Section 1), Site Conditions and 

Background (Section 2), Field Sampling Event (Section 3), Sample Collection and Analysis (Section 4), 

Quality Assurance / Quality Control (Section 5), Conclusions (Section 6), and References (Section 7).  

Selected photographs of site activities are included in Appendix A.   
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2.0 SITE CONDITIONS AND BACKGROUND 

2.1 SITE CONDITIONS 

2.1.1 Site Location 

The site is located in the St. Joe River valley in the Bitterroot Mountains in northern Idaho, one 

mile west of the town of Avery, Idaho, in Shoshone County (Figures 2-1 and 2-2).  The site is located 

directly adjacent to the St. Joe River to the south and Highway 50 to the north, at 47o 13' 57" north 

latitude and 115o 43' 40" West longitude.  The elevation of the site is approximately 2,540 feet above 

mean sea level (URS 1993).   

The St. Joe River is a special resource water that is used for wildlife habitat, recreation, and as 

drinking water for downstream residents.  According to IDAPA 58.01.02.110.11, the segment of the St. 

Joe River adjacent to the Avery Landing site that could be impacted by contaminants found at the site has 

the following designations: special resource water, domestic water supply, primary contact recreation, 

cold water communities, and salmonid spawning.  The site is located in a narrow and remote river valley, 

and the immediate area around the site is residential and commercial.   

2.1.2 Site Layout 
The site is located in a flat, filled bank at a bend in the St. Joe River (Figure 2-3).  There is little 

remaining at the site to indicate its previous use as a railroad roundhouse and maintenance facility, with 

the exception of a concrete slab and the remnants of rail lines leading to the former roundhouse.  

Presently, the site is relatively flat ground with gravel and a small amount of vegetative growth.  The site 

was largely composed of fill material as a result of construction of the railroad facility, and Potlatch 

performed additional leveling and grading of the site after purchasing the property (URS 1993).    

There are numerous monitoring wells and piezometers (hollow polyvinyl chloride [PVC] pipes 

installed vertically in subsurface soil and used to monitor groundwater elevations) located on site.  There 

are several larger wells that were used for the product recovery system that was operated in the past.  In 

the center of the site there is an above-ground storage tank (AST) and a shed on the concrete slab.   

The site is approximately divided in half by two properties (Figure 2-3).  The eastern portion of 

the site is owned by Larry Bentcik, who maintains a vacation cottage on the property.  The western 

portion of the site is owned by Potlatch.  On the Potlatch property, there are several houses, motor homes, 

and motor home utility hook-ups.  Several residents live on the property year-round, and several more 

reside on the property seasonally.  There is a domestic well on the property for use of the residents.  
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2.1.3 Geology and Hydrogeology 
The site is located in northern Idaho, which is dominated by Precambrian metasedimentary, 

metamorphic, igneous intrusive, and volcanic formations.  Younger sedimentary formations range from 

glacial deposits of outwash, till, glaciofluvial and glaciolacustrine deposits (TAT n.d.).   

Locally, fill material is present to approximately 18 feet below ground surface (bgs; URS 1993).  

Groundwater elevations typically range from approximately 10 to 16 feet bgs (Hart Crowser 2000a).  

Groundwater elevations appear to be associated with elevations of the St. Joe River (TAT n.d.).  The river 

flows to the west at the site, and groundwater flow direction is generally to the south and west (see 

Section 3.2 and Figure 3-3).  As discussed in Section 3, START-3 primarily observed sand with silt and 

gravel in the subsurface soils.  The presence of silt and the slow recharge rates observed during 

monitoring well development (Section 3.1.3) suggests that groundwater on site may flow at relatively 

slow rates (i.e., at rates slower than would be observed in pure sand).   

2.2 SITE HISTORY AND OWNERSHIP 

The site was used as a switching and maintenance facility for the CMSPR from 1909 until 1977.  

The facility included a turntable, roundhouse, machine shop, fan house, engine house, boiler house, 

storehouses, coal dock, oil tanks, and a pump house.  Activities performed by the railroad at the facility 

included train refueling, the use of solvents to clean engine parts, cleaning of locomotives by hosing them 

down, and equipment maintenance.  The facility was located at the end of an electric rail line from the 

east, and at the Avery facility trains switched to fuel oil and/or diesel locomotives.  The facility reportedly 

included on-site storage of transformer oil, although the use of transformer oil containing polychlorinated 

biphenyls (PCBs) has not been documented.  As a refueling station, fuel oil was stored on site, including 

the use of a 500,000-gallon above ground fuel oil tank.  (URS 1993).   

CMSPR filed bankruptcy (presumably in the late 1970s) and then reorganized under the name 

CMC Real Estate Company (CMC).  Under CMC, the properties were sold and otherwise divested.  The 

western portion of the property (Figure 2-3) was sold to Potlatch in 1980 (TAT n.d.).  The eastern portion 

of the property reverted back to the family of the previous owner, before CMSPR began operations, and 

this family sold the property to David Thierault.  In 1996, Mr. Thierault sold the property to Mr. Larry 

Bentcik, who currently owns the property (Bentcik 2007).  Another portion of the property was acquired 

by the Federal Highway Administration for use in the construction/expansion of State Highway 50.  The 

site has been used by Potlatch since 1980 for parking, staging, and temporary log storage (URS 1993).   
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2.3 SUMMARY OF PREVIOUS INVESTIGATIONS AND CLEANUPS 

2.3.1 Free Product Recovery 

In the late 1980s, the State of Idaho Division of Environmental Quality (now Department of 

Environmental Quality [DEQ]) began to investigate the site because of the presence of visible petroleum 

product seeps to the St. Joe River from the riverbank on the site.  The investigation included the 

installation of several monitoring wells and test pits installed in the late 1980s and early 1990s.  As a 

result of these investigations, it was determined that free product was a mixture of diesel and heavy oil 

and was present on the groundwater table throughout the site, with product thicknesses exceeding four 

feet in some locations.   

In 1994, Potlatch installed a product recovery system at the site, pursuant to an DEQ Consent 

Decree.  The system included several trenches installed along the bank of the river.  Groundwater and 

product were pumped from these trenches and then sent through an oil/water separator.  Recovered 

product was stored in an on-site AST for later off-site disposal.  Recovered groundwater was pumped 

across Highway 50 and re-injected into the ground through a re-infiltration trench installed north of the 

road.   The system operated until approximately 2000 and recovered a total of 1290 gallons of product. 

(Farallon 2006)  

By 2000, despite the operation of the product recovery system, product seeps were still observed 

on the banks of the St. Joe River from the site.  To address this ongoing issue, Potlatch, under direction 

from DEQ, installed a restraining barrier along the bench to act as a further barrier to prevent free product 

from reaching the river.  In 2000, Potlatch excavated material away from the bank, installed a PVC liner 

to act as a barrier wall to product, and backfilled with sand, gravel, and riprap along the bank.  Potlatch 

also installed a series of product recovery trenches and wells to recover any free product that may collect 

against the barrier (Farallon 2006).  With the new restraining barrier, Potlatch proposed to recover 

additional free product if product was present in site recovery wells at a thickness of 0.05 feet (0.6 inches) 

or greater.  Potlatch continued to monitor the monitoring wells on site for free product, although they 

never operated the recovery system again (Cundy 2007).  Figure 2-4 illustrates the estimated extent of the 

free product plume in 2000 (Hart Crowser 2000b) and the highest product thickness levels observed for 

each well.

DEQ continued to provide oversight for the site, and in 2005 and 2006, DEQ continued to 

observe product seeps in the bank of the St. Joe River. 

2.3.2 EPA Site Inspection  
In 1992, URS Consultants, Inc. (URS), as a contractor to EPA, performed a site investigation at 

the site.  URS collected soil, groundwater, and surface water samples from the site and vicinity for 
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laboratory analysis.  The results indicated the presence of contaminants, including volatile organic 

compounds (VOCs), semivolatile organic compounds (SVOCs), metals, and PCBs at the site.  Benzene, 

arsenic, and lead were detected in an on-site monitoring well (HC-31) at concentrations that exceeded the 

federal Maximum Contaminant Levels (MCLs; URS 1993). 

                                                     
1 Monitoring well HC-3 is no longer present on site.  It was presumably closed during the installation of the product 
recover system. 
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3.0 FIELD SAMPLING EVENTT

From April 16 through 21, 2007, START-3 performed the field work associated with the removal 

assessment, including the installation of monitoring wells and additional soil borings and the collection of 

soil, groundwater, and surface water samples.  START-3 also planned to collect sediment samples from 

the bank of the St. Joe River, although sediment samples could not be collected because of the presence of 

riprap on the bank (see Section 4.4).  Specific details about sampling activities are provided in this 

section.

3.1 SOIL BORING AND MONITORING WELL INSTALLATION 

3.1.1 Drilling Methods 
START-3, through a drilling subcontractor, installed a total of 13 soil borings to collect 

subsurface soil samples from the site.  Additionally, six of the borings were completed into monitoring 

wells.  The drilling subcontractor was Environmental West Exploration, Inc., of Spokane, Washington, a 

State of Idaho-certified driller.

Drilling was performed with a 6-inch hollow-stem auger (HSA).  In general, the borings were 

advanced until at least groundwater was encountered.  For each boring, soil samples were generally 

collected at discrete 2-foot intervals with a 2-inch diameter split spoon sampler.  Discrete interval samples 

were generally collected beginning at 1 foot bgs and continued with periodic samples until groundwater 

was encountered.  For some borings, split-spoon samples were collected at less frequent intervals below 

groundwater.  The soil was characterized by a START-3 geologist, who recorded the data on drilling logs.  

In general, most of the subsurface soil was characterized as sand with silt and gravel.     

The borings are described in Table 3-1, and the drilling logs are included in Appendix B.  The six 

soil borings that were converted to monitoring wells were labeled EMW-01 through EMW-06.  The seven 

additional soil borings that were not converted to monitoring wells were labeled ESB-01 through ESB-07.  

START-3 recorded the lateral position of each boring and monitoring well with Global Positioning 

System (GPS), and the locations are illustrated in Figure 3-1.  EMW-01 was intended to be a background 

soil boring / monitoring well, as is it is located upriver and therefore upgradient from the site.  To the 

extent possible, soil borings and monitoring wells were placed in locations to evaluate the potential 

environmental impact from the site’s past use as a railroad maintenance and refueling station.  For 

example, after referring to a historical site diagram of the railroad facility, soil boring ESB-02 was placed 

near the former location of the machine shop, and EMW-02 and ESB-04 were placed near the locations of 

fuel lines.       
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The monitoring wells were constructed out of 2-inch PVC pipe with a 0.020-foot (20 slot) V-wire 

screen.  Each well was constructed with a 10-foot section of screen, and the screen was placed at an 

approximate depth designed to represent the historic maximum and minimum groundwater elevations at 

those locations.  Each screened section was surrounded by 10/20 filter sand, and then sealed at the top 

with bentonite and concrete.  Each monitoring well was completed as a flush-mounted steel monument set 

in concrete.

While collecting the discrete intervals for geological logging, START-3 also collected soil 

samples for analytical testing.  More details about sample collection and analytical testing are provided in 

Section 4.

3.1.2 Free Product Observations 
While advancing the soil borings, START-3 also recorded observations about any free product 

that was encountered in the subsurface soil or groundwater.  Details are included in the drilling logs, and a 

summary of the observations is presented in Table 3-2.  START-3 observed evidence of free product in 

subsurface soil and/or groundwater from 10 of the 13 soil borings advanced at the site.  The presence of 

free product was determined by the observation of any of the following characteristics: 

� A noticeable petroleum hydrocarbon odor;  

� Oily or oil-stained soils;  

� Free product mixed with soil;  

� A visible sheen in groundwater; and/or 

� Drops of oil in groundwater.         

The locations where free product was detected are illustrated in Figure 3-2.  Free product was not 

detected in the upgradient monitoring well EMW-01, which was considered the background soil boring / 

monitoring well.  Additionally, free product was not detected in EMW-03, which was the northwestern-

most soil boring, or ESB-02, where drilling refusal occurred between 2 and 3 feet bgs.  Figure 3-2 

includes the estimated areas of the free product plume in 2000 (Hart Crowser 2000b), and the current area 

of free product, based on START-3’s observations of free product on groundwater and in soil borings.  As 

can be seen from Figure 3-2, the area of the free product plume has grown larger, and it has extended 

downgradient to the west and southwest.   

3.1.3 Monitoring Well Development 
After the monitoring wells were installed, they were developed to remove solids remaining in the 

well and sand pack and to improve access to representative aquifer water.  Well development was 
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performed by the drillers under the supervision of the START-3 geologist.  The wells were developed 

with a pump inserted into the well that pumped out the water until water clarity improved.  While 

pumping the water, the well inlet was moved up and down in the well column so that the entire screened 

interval was developed.  With the exception of EMW-01, the background well, development water was 

pumped into drums for storage.   

Some of the monitoring wells ran dry during development, and the groundwater was slow to 

recharge.  For these wells, START-3 and the driller allowed water to recharge before continuing the 

development.  The fact that water was generally slow to recharge during well development indicates that 

subsurface soil supports relatively slow groundwater flow rates.   

3.2 MONITORING WELL SURVEY 

Following the installation of the six new monitoring wells, START-3 collected groundwater 

elevations from the wells.  The elevations were collected at least one day following well development and 

before groundwater samples were collected, so that static groundwater levels were allowed to equilibrate.

Groundwater elevations were recorded with a water level indicator and/or an oil/water interface probe, 

depending on whether free product was present in the monitoring well.  Each instrument was 

decontaminated with Alconox and water after testing each well.  In addition to the newly installed 

monitoring wells, START also attempted to collect information, including groundwater elevations and 

product thickness levels, from as many of the existing site monitoring wells as possible.   

Groundwater and product thickness levels are summarized in Table 3-3.  As indicated in the 

table, free product was observed in existing wells HC-4, MW-11, TP-2, and EW-3 and EW-4.  Note that 

of the extraction wells EW-1 through EW-4, START-3 only examined EW-3 and EW-4, so data is not 

available for EW-1 and EW-2.

START-3 did not observe any free product in the newly installed monitoring wells (EMW-01 

through EMW-06).  However, note that these monitoring wells had just been installed and developed, and 

these activities likely pushed away free product present on groundwater.  Typically, a minimum period of 

equilibration time is required following installation and development of a new monitoring well before free 

product will be observed in a well.  As indicated in Section 3.1.2 and Table 3-2, evidence of free product 

was observed in four of the soil borings that became monitoring wells, including EMW-02, EMW-04, 

EMW-05, and EMW-06.  It may require a longer period of time, perhaps several weeks or months, before 

free product, if present, will collect in these wells.     

In some of the wells, the thickness of the free product could not be determined because the 

product was too viscous and sticky.  When the oil/water interface probe reached the product level, the 
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thick, viscous, sticky product coated the probe and continued to give the signal for product even after the 

product had entered water.  Therefore, the thickness of the free product could not be accurately measured 

in these wells.  In some of these wells, START-3 verified that a distinct product level floating on 

groundwater was present with a clear plastic bailer.  After lowering the bailer into the well and then 

raising it back to the surface, a distinct product layer on the groundwater was observed.  The product 

thickness layer was measurable in two of the wells; HC-4 contained 0.88 feet of product, and TP-2 

contained 0.72 feet of product.    

The depths to groundwater for the existing wells and the newly installed monitoring wells are 

also included in Table 3-3.  While in the field, START-3 surveyed the elevations of newly installed wells 

relative to one of the existing wells, MW-5, and these groundwater elevations and contours are indicated 

on Figure 3-3.  Groundwater flow direction is to the west-southwest, generally parallel to the direction of 

the flow of the river.   

3.3 SURFACE WATER OBSERVATIONS 

The OSC and START-3 inspected the river bank for any evidence of product seeping to the St. 

Joe River.  Product seeps were observed in several areas.  There was evidence of past seeps, indicated by 

oil stains on rocks, along a stretch of the river bank approximately 200 feet long.  This section of seep 

activity is roughly centered on the property boundary, as indicated on Figure 3-2.  In some areas, active 

seeps were observed.  In these areas, a heavy petroleum sheen was observed on the surface water, and 

blooms of oil could be seen floating up from the bottom of the submerged river bank approximately three 

to five feet from the shoreline.  Surface water samples SW-02 and SW-03 were collected from the two 

active seep areas, while SW-01 was collected upstream as a background sample.   

3.4 INVESTIGATION-DERIVED WASTE 

Throughout the field activities, START-3 collected soil cuttings and development water as 

investigation-derived waste.  The waste was stored in 55-gallon drums and left on site for future disposal, 

pending the results of analytical testing.  There were a total of 20 drums, including nine of soil cuttings 

and 11 of development and purge water.   
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Table 3-1

Summary of Borings and Monitoring Wells
2007 EPA Removal Assessment

Avery Landing Site
Avery, Idaho

EPA
Boring ID

Installation
Date

Total
Depth

(feet bgs)

Well
Diameter
(inches)

Screened Interval
(feet bgs)

EMW-01 4/16/2007 12.6 2 2.5 - 12.5
EMW-02 4/17/2007 16.0 2 5.5 - 15.5
EMW-03 4/17/2007 19.5 2 9 - 19
EMW-04 4/17/2007 17 2 7 - 17
EMW-05 4/18/2007 19.5 2 9 - 19
EMW-06 4/18/2007 18.8 2 8.5 - 18.5
ESB-01 4/18/2007 9.0 N/A N/A

ESB-02 (1) 4/18/2007 3, 5, 3 (1) N/A N/A
ESB-03 4/18/2007 13.0 N/A N/A
ESB-04 4/18/2007 9.0 N/A N/A
ESB-05 4/19/2007 25.0 N/A N/A
ESB-06 4/19/2007 13.0 N/A N/A
ESB-07 4/19/2007 17.0 N/A N/A

Note: (1)  ESB-02 met refusal after three attempts.

Key:
bgs = below ground surface

EMW = EPA monitoring well
EPA = U.S. Environmental Protection Agency
ESB = EPA soil boring
ID = identification

N/A = not applicable
START = Superfund Technical Assessment and Response Team
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Table 3-3

Summary of Groundwater and Free Product Level Data
2007 EPA Removal Assessment

Avery Landing Site
Avery, Idaho

Monitoring
Well

Measurement
Date

Reference
Elevation

Depth to
Product

(feet)

Depth to
Water
(feet)

Product
Thickness

(feet)
Water Level

Elevation
EMW-01 4/21/2007 97.81 -- 7.88 0.00 89.93
EMW-02 4/21/2007 97.52 -- 8.22 0.00 89.30
EMW-03 4/21/2007 97.90 -- 10.79 0.00 87.11
EMW-04 4/21/2007 98.14 -- 11.31 0.00 86.83
EMW-05 4/21/2007 100.02 -- 11.89 0.00 88.13
EMW-06 4/21/2007 99.15 -- 10.79 0.00 88.36
HC-1R 4/21/2007 n/a -- 10.92 0.00 n/a
HC-4 4/17/2007 n/a 10.32 11.20 0.88 n/a
HC-5 4/21/2007 n/a -- 15.18 0.00 n/a
MW-5 4/21/2007 97.76 -- 7.89 0.00 89.87

MW-11 4/21/2007 n/a Present (1) NA Present (1) n/a
TP-1 (2") 4/21/2007 n/a -- 16.80 0.00 n/a
TP-1 (4") 4/21/2007 n/a -- 16.61 0.00 n/a

TP-2 4/21/2007 n/a 12.48 13.20 0.72 n/a
TP-3 4/21/2007 n/a -- 19.92 0.00 n/a
TP-5 4/21/2007 n/a -- 13.57 0.00 n/a
TP-6 4/21/2007 n/a -- 12.57 0.00 n/a
TP-7 4/21/2007 n/a -- 14.17 0.00 n/a
TP-8 4/21/2007 n/a -- 14.84 0.00 n/a
TP-9 4/21/2007 n/a -- 15.58 0.00 n/a

TP-10 4/21/2007 n/a -- 5.42 0.00 n/a
TP-11 4/21/2007 n/a -- 5.41 0.00 n/a
TP-12 4/21/2007 n/a -- 12.54 0.00 n/a
EW-3 4/17/2007 n/a Present (1) NA Present (1) n/a
EW-4 4/17/2007 n/a Present (1) NA Present (1) n/a

Notes: (1)  A very viscous and sticky product was present; depths and thickness were not determined.

Key:
MSL = mean sea level
n/a = not available
NM = not measured
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4.0  SAMPLE COLLECTION AND ANALYSIS 

For the removal assessment, START-3 collected samples of several different environmental 

media, including subsurface soil, groundwater, surface water, and product.  All samples were collected 

and analyzed in accordance with the START-3 site-specific sampling plan (SSSP; E & E 2007).  Samples 

were analyzed for VOCs, SVOCs, PCBs, Northwest Total Petroleum Hydrocarbons, Diesel Range 

Extended (NWTPH-Dx), and target analyte list (TAL) metals at commercial laboratories.  Table 4-1 

describes the samples collected by START-3, including the sample date, location, event, matrix, and 

analysis.  Sample collection procedures and the results of analyses are described in this section.   

4.1 SAMPLE COLLECTION METHODS 

4.1.1 Subsurface Soil Samples 
Subsurface soil samples were collected from split spoon samplers while the driller performed 

each boring.  In general, one sample for each analytical parameter was collected from each boring.  The 

depth selected for sampling typically depended on visual observations; in general, samples were collected 

from depth intervals that either were close to the groundwater interface or which exhibited evidence of 

free product.  Sample collection was also performed on those depth intervals that provided good sample 

recovery.  For some of the borings (e.g., ESB-04 and ESB-05), START collected two samples for specific 

analytes, depending on visual observations or other field conditions.  For example, ESB-04 contained 

product at two distinct levels, so separate samples for SVOCs, PCBs, NWTPH-Dx, and TAL metals were 

collected at the different depth intervals from this boring.      

After the geological information from each split spoon sample was recorded, START-3 placed it 

in a re-sealable plastic bags until the boring was complete.  Once the boring was completed, START-3 

selected the depth interval to be sampled for each parameter.  Samples for SVOCs, PCBs, NWTPH-Dx, 

and TAL metals were then collected using dedicated, pre-cleaned stainless steel sampling tools into pre-

cleaned glass sample containers provided by the laboratories.   

Samples for VOC analyses were collected using SW-846 method 5035 to ensure that undisturbed 

samples were collected.  START-3 used Lock N’ Load™ handles and syringes, which collect an 

approximate 1-gram core of soil for analysis.  Each sampling tip was dedicated, pre-cleaned, and used 

only once to prevent cross-contamination.  In order to comply with method 5035, the samples were 

collected from undisturbed sample cores in the split spoon sampler.  For some soil borings (e.g., EMW-04 

and ESB-02), there were no undisturbed sample cores, so VOC samples were not collected for these 

borings.
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The soil samples were collected from stainless steel split spoon samplers provided by the driller.  

The split spoon samplers were decontaminated between each use with hot, high-pressure water.  Because 

the spilt spoon samplers were not dedicated, START-3 collected a rinsate blank sample (RB-01).  The 

rinsate blank was collected by pouring deionized water over a decontaminated split spoon sampler and 

collecting the water into pre-cleaned sample containers.  The rinsate blank was collected for all five 

analytical parameters, including VOCs, SVOCs, PCBs, NWTPH-Dx, and TAL metals.   

4.1.2 Groundwater Samples 
Groundwater samples were collected from the six new EPA monitoring wells, two existing 

monitoring wells (HC-1R and MW-5), and the on-site domestic well.  For all but two monitoring wells, 

the samples were collected using a peristaltic pump and a low flow technique.  Dedicated polyethylene 

tubing and the peristaltic pump was used to pump water from the well at a target flow rate of 

approximately 1 liter per minute (L/min).  During low flow sampling, START-3 monitored the 

groundwater for certain water quality parameters, including temperature, pH, conductivity, turbidity, 

dissolved oxygen, and salinity.  The well was considered to have been purged and the sample was 

collected after the readings stabilized.      

For most wells, START-3 was unable to achieve a flow rate of 1 L/min, which is attributed to a 

combination of the depths to groundwater and the elevation at the site (approximately 2,500 feet above 

mean sea level).  The sample flow rates were much slower than 1 L/min, which increased the time 

required to purge and collect the samples.  Therefore, for the final two monitoring wells, (EMW-02 and 

EMW-06), START-3 used dedicated bailers to purge water from the well and collect the samples.  A 

minimum of three well volumes was bailed from each well prior to sampling, and START-3 did not 

monitor the bailed wells for water quality parameters.     

After each monitoring well was properly purged, sample collection was performed by pouring 

water from either the polyethylene tubing or the bailer directly into the pre-cleaned sample bottles.   

4.1.3 Surface Water Samples 
Surface water samples were collected by dipping a pre-cleaned glass sample bottle into the St. Joe 

River.  At the SW-01 location, the river was deep enough that all of various sample bottle sizes could be 

dipped into the river.  However, for those analytical parameters that required preservative (VOCs, 

NWTPH-Dx, and TAL metals), a glass bottle without preservative was used to collect the water sample 

and then pour it into the appropriate pre-preserved sample bottle.  At the SW-02 and S-03 location, the 

surface of the water was just above riprap, and there was not enough depth in the water to use every type 

of sample bottle.  Therefore, a pre-cleaned 8-ounce jar was used to collect the water and then pour it into 

the appropriate sample bottles.    
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4.1.4 Product Sample 
The product sample from existing monitoring well HC-4 was collected with a dedicated, pre-

cleaned polyethylene bailer.  Because the sample was product and not groundwater, the well was not 

purged prior to sampling.  The sample was collected directly from the bailer to the appropriate, pre-

cleaned sample jars.     

4.1.5 Sample Preservation and Storage 
Water samples for certain analytical parameters required preservation.  Water samples for VOCs 

and NWTPH-Dx were preserved with hydrochloric acid, and water samples for TAL metals were 

preserved with nitric acid.  In both cases, sufficient acid preservative was added to adjust the pH of the 

water sample to below a target of 2 standard units.  All samples were stored in coolers with ice and 

maintained at a temperature of approximately 4 degrees Celsius (˚C) until START-3 personnel delivered 

them to the laboratories.  Additionally, one trip blank sample (TB-01) was collected for VOC analysis.  

The trip blank (prepared with deionized water) was provided by the laboratory and was designed to detect 

any potential cross-contamination of VOCs during sample storage and transfer.   

4.1.6 Analytical Parameters 
The samples were submitted by START-3 personnel to the analytical laboratories under proper 

chain of custody.  Copies of the chains of custody are presented in Appendix C.  Samples were submitted 

to both STL-Seattle, Inc. (STL) in Tacoma, Washington, and Laucks Testing Laboratories, Inc. (Laucks) 

in Seattle, Washington.  The samples were submitted for the following parameters at the two laboratories:  

 STL  SVOCs, PCBs2

 Laucks   VOCs, NWTPH-DX, TAL Metals 

4.2 SUMMARY OF RESULTS 

The analytical results for the samples from the Avery Landing Site are summarized in Tables 4-2 

through 4-17.  Copies of the analytical data reports and associated data validation memoranda are 

included in Appendix D.  In addition to a presentation of the analytical results, the samples have been 

compared to applicable or relevant and appropriate requirements (ARARs), which are discussed in the 

next section.   

                                                     
2 Note also that samples were submitted to STL for low-level mercury analyses, in the event that lower detection 
limits for mercury were required.  The low-level mercury analyses were not performed.   
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4.2.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
For the Avery Landing removal assessment, START-3 compared the analytical results to several 

federal and state guidelines or standards.  Federal ARARs include the National Primary and Secondary 

Drinking Water Regulations (MCLs; EPA 2003); the EPA Region 6 Human Health Medium-Specific 

Screening Levels (HHMSSL) for residential soil, industrial soil, and tap water (groundwater and the 

domestic well sample; EPA 2007a); and the Ambient Water Quality Criteria (AWQC) for fresh surface 

water (Buchman 1999).  State ARARs or criteria to be considered (TBCs) included the Primary and 

Secondary Constituent Standards for Groundwater3 (IDAPA 58.01.11) and the Idaho Risk Evaluation 

Manual (REM; DEQ 2004) for soil, groundwater, and surface water.  The data summary tables include 

these ARARs and indicates any compounds that exceed them.  Compounds that exceed ARARs are 

discussed briefly in the following sections, while a more thorough discussion of the sample results 

compared to the ARARs is presented in Section 4.3.1.         

In addition to the ARARs which list specific action levels or cleanup guidelines for specific 

contaminants, the state of Idaho also regulates petroleum hydrocarbons through the Water Quality 

Standards (IDAPA 58.01.02) and the Land Remediation Rules (IDAPA 58.01.18).  The results of the free 

product observations will be compared to these standards in Section 4.3.2.       

4.2.2 Soil Sample Results 
The results of VOC analyses are summarized in Table 4-2.  Detected compounds included 2-

butanone, with a maximum concentration of 54 J micrograms per kilogram (�g/kg); carbon disulfide with 

a maximum concentration of 3.1 �g/kg; chlorobenzene with a maximum concentration of 31 J �g/kg;

ethylbenzene with a maximum concentration of 540 J �g/kg; and xylenes with a maximum concentration 

of 25 J �g/kg.  Additional compounds detected included benzene (5.9 J �g/kg) and toluene (17 J �g/kg),

which were both detected in one boring (EMW-01; the background well).  In general, most VOC 

detections in soils were relatively low, and many detections were flagged with a “J” qualifier indicating 

the result was less than the reporting limit.  None of the results exceeded any of the state or federal 

ARARs.   

The results of SVOC analyses are summarized in Table 4-3.  Several SVOCs were detected in 

some of the site samples at concentrations higher than 1,000 �g/kg, including 1-methylnaphthalene, with 

a maximum concentration of 30,000 �g/kg (boring EMW-06); acenaphthene, with a maximum 

concentration of 3,200 �g/kg (boring EMW-06); 2-methylnapthalene with a maximum concentration of 

44,000 �g/kg (boring EMW-06); fluorene with a maximum concentration of 4,900 �g/kg (boring EMW-

06); naphthalene with a maximum concentration of 6,000 J �g/kg (boring ESB-03); and phenanthrene 

                                                     
3 Note that for most compounds, the state groundwater standard is the same as the federal drinking water standard.   
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with a maximum concentration of 5,800 �g/kg (boring EMW-05).  Other SVOCs detected at lower 

concentrations in the site soil samples include 2-chloronaphthalene, 4-nitoaniline, acenaphthylene, 

anthracene, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene, 

benzo[k]fluoranthene, bis(2-chloroethoxy)methane, bis(2-ethylhexyl)phthalate, carbazole, chrysene, 

dibenz[a,h]anthracene, dibenzofuran, di-n-butyl phthalate, fluoranthene, indeno[1,2,3-cd]pyrene, and 

pyrene.  Most of the detected compounds are polynuclear aromatic hydrocarbons (PAHs)4, and many 

exceeded state and/or federal ARARs in most of the site samples.     

Table 4-4 includes the results of PCB and NWTPH-Dx analyses.  Aroclor-1260 was detected in 

nine of the 13 soil borings, with a maximum concentration of 130 �g/kg in boring EMW-03.  Aroclor-

1260 was also detected in the background well EMW-01 at a concentration of 9.8 J �g/kg.  No other 

Aroclor was detected, and none of the PCB detections exceeded any of the state or federal ARARs.   

The results of the NWTPH-Dx analyses are also in Table 4-4.  The results indicate that all of the 

samples contained diesel-range organics (DRO), and all but one contained oil-range organics (ORO).  Ten 

of the 13 samples contained DRO at concentrations greater then 1,000 milligrams per kilogram (mg/kg), 

and three were detected at concentrations greater than 10,000 mg/kg5.  The highest DRO concentration 

detected was 17,000 mg/kg in ESB-03.  ORO was detected in 11 samples at concentrations greater than 

1,000 mg/kg and in one sample greater than 10,000 mg/kg.  ORO was detected at a maximum 

concentration of 12,000 mg/kg in EMW-01 (the background boring).  

The results of the TAL metals analyses for soil samples are summarized in Table 4-5.  Most of 

the TAL metals were detected in nearly all of the soil samples, and the soil samples were generally 

similar in the concentrations of metals that they contained.  For example, all soil samples contained the 

following metals at similar concentrations: aluminum ranged from 7,760 to 19,500 mg/kg; arsenic ranged 

from 4.2 J to 17 J mg/kg; and iron ranged from 15,000 to 24,600 mg/kg.  Notable exceptions included 

lead and mercury.  For most samples, lead ranged from approximately 2.3 to 17.3 mg/kg, but it was 

present in two samples at concentrations of 145 mg/kg (EMW-04 SB 03) and 159 mg/kg (ESB-02 SB 

03).  Mercury ranged from not detected to 0.0553 J mg/kg in most samples, but it was present in one 

sample at a concentration of 0.117 mg/kg (ESB-02 SB 03).  Several metals were present at concentrations 

that exceeded ARARs, including arsenic, iron, lead, manganese, and mercury.         

                                                     
4 PAHs are a class of over 100 similar compounds that are typically associated with petroleum products.  Common 
PAHs include acenaphthene, acenaphthylene, anthracene, benzo[a]anthracene, benzo[a]pyrene, 
benzo[b]fluoranthene, benzo[g,h,i]perylene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, fluoranthene, 
fluorene, indeno[1,2,3-cd]pyrene, naphthalene, phenanthrene, and pyrene.   
5 10,000 mg/kg is the equivalent of 1% by weight.   
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4.2.3 Groundwater Sample Results 
The VOC results for groundwater samples are summarized in Table 4-6.  Only two VOCs were 

detected, including acetone and chlorobenzene.  Acetone was detected in three samples (EMW-03, EMW-

04, and HC-1R) at concentrations ranging from 1.6 J to 3.2 J micrograms per liter (�g/L).  Note, however, 

that acetone is a common laboratory contaminant.  Chlorobenzene was detected in two samples, including 

EMW-05 at a concentration of 1.4 �g/L and EMW-06 at a concentration of 3.6 �g/L.  No VOC exceeded 

any of the state or federal ARARs.   

The results of SVOC analyses on groundwater are in Table 4-7.  Several PAH and related 

compounds were detected in several of the site samples.  For example, 1-methylnaphthalene was detected 

in several site samples with a maximum concentration of 210 �g/L (EMW-06), and 2-methylnapthalene 

was detected in several samples with a maximum concentration of 270 �g/L (EMW-06).  Most of the 

PAH compounds, including naphthalene, fluorene, acenaphthene, benzo[a]anthracene, benzo[a]pyrene, 

benzo[b]fluoranthene, benzo[g,h,i,]perylene, chrysene, fluorene, fluoranthene, naphthalene, phenanthrene, 

and pyrene, were also detected in several of the site samples.  Several non-PAH compounds were also 

detected; for example, the chlorinated compound 1,2-dichlorobenzene was detected in several samples at 

low concentrations (maximum concentration of 0.53 J �g/L in EMW-06), and 1,4-dichlorobenzene was 

also detected at trace levels (0.051 J �g/L) in EMW-06.  N-Nitrosodiphenylamine was also detected in 

EMW-06 at a concentration of 12 �g/L.  Bis(2-ethylhexyl) phthalate was detected in several of the site 

samples, but note that phthalates are components of plastic; they are often present in plastic well casing 

materials, and they are also common laboratory contaminants.  In general, monitoring well EMW-06 

contained the highest concentrations of those compounds that were detected, and several of the 

compounds in EMW-06 and other site wells exceeded state and federal ARARs.  The background well 

EMW-01 did contain a few of the PAH compounds at trace concentrations.  The domestic well DW-01 

contained a trace amount of anthracene (0.0026 J �g/L) and some phthalates.       

Table 4-8 presents the results of PCBs and NWTPH-Dx for groundwater samples.  PCBs were 

detected in only one well; EMW-06 contained Aroclor 1260 at a concentration of 0.028 J �g/L, and this 

concentration exceeded the Idaho REM guideline.  DRO was detected in all of the wells except MW-05, 

and ORO was detected in all wells but EMW-01 and the domestic well DW-01.  EMW-06 contained the 

highest concentrations of both, with DRO at a concentration of 110,000 �g/L and ORO at a concentration 

of 45,000 �g/L.  Six of the nine wells on site contained both DRO and ORO.  Note also that the 

upgradient well EMW-01 contained DRO at a concentration of 83 �g/L, and the domestic well DW-01 

contained DRO at a concentration of 79 �g/L.
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Table 4-9 summarizes the results of TAL metals for groundwater samples.  Aluminum was 

detected at a maximum concentration of 32,200 �g/L in EMW-06.  Arsenic was detected in all of the 

samples, and it was detected at concentrations higher than 10 �g/L (the Idaho REM guideline) in six of 

the samples.  Arsenic was detected at a maximum concentration of 88.6 �g/L in EMW-02.  Iron was 

detected in several samples at concentrations greater than most of the ARARs, with a maximum 

concentration of 80,500 �g/L in EMW-06.  Lead was detected in one sample (EMW-06) at a 

concentration of 39.8 �g/L, which exceeds state and federal ARARs.  Manganese was detected at 

elevated concentrations (above state and federal ARARs) in several site samples, with a maximum 

concentration of 5,630 �g/L in HC-1R.  In general, concentrations of metals were lower in EMW-01, 

MW-5, and the domestic well DW-01.         

4.2.4 Surface Water Sample Results 
The results for VOC analyses performed on the surface water samples are presented in Table 4-

10.  No VOCs were detected in any of the surface water samples.   

Table 4-11 presents the SVOC results for the surface water samples.  The upstream/background 

sample (SW-01) did not contain any SVOCs.  The two samples located near active seep areas (SW-02 and 

SW-03) did contain relatively low concentrations of SVOCs, including 1-methylnaphthalene (0.041 and 

0.34 �g/L, respectively), 2-methylnaphthalene (0.014 J and 0.11 �g/L), and other PAHs.  All 

concentrations were less than 1.0 �g/L , and concentrations in SW-03 were generally higher than those in 

SW-02.  SW-03 also contained a few PAH compounds that were not present in SW-02, including 

benzo[a]anthracene at 0.011 J �g/L , benzo[a]pyrene at 0.027 �g/L, benzo[b]fluoranthene at 0.023 J �g/L,

and chrysene at 0.016 J �g/L.  All three of these PAHs were present at concentrations in SW-03 that 

exceeded the Idaho REM guideline for surface water.  Additionally, benzo[a]pyrene exceeded the federal 

AWQC.

Table 4-12 presents the results of PCBs and NWTPH-Dx for surface water.  PCBs were not 

detected in any of the surface water samples.  The upstream sample (SW-01) did not contain either DRO 

and ORO.  DRO was present in both SW-02 (320 �g/L) and SW-03 (2,300 �g/L), and ORO was present 

in SW-03 (1,200 �g/L).       

The TAL metals results for surface water are presented in Table 4-13.  Generally, the results 

indicate that metals concentrations in the three samples were very similar.  Arsenic, barium, calcium, iron, 

magnesium, manganese, potassium, and sodium were all detected in the three samples, including the 

upstream sample (SW-01), at very similar concentrations.  Barium exceeded the federal AWQC (4.0 

�g/L) in all three samples (results ranged from 4.71 J to 5.11 J �g/L).
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4.2.5 Product Sample Results 
Table 4-14 presents the results of VOC analysis on the product sample from HC-4.  The sample 

contained bromodichloromethane at a concentration of 1,500 J �g/L, chlorobenzene at a concentration of 

1,600 J �g/L, and methylene chloride6 at a concentration of 2,700 �g/L.  No other VOC was detected, and 

none of the ARARs identified for the site applies to the product sample.   

Table 4-15 presents the results of the SVOC analyses of the product sample.  The SVOCs with 

the highest concentrations included 1-methylnaphthalene at 1,700,000 �g/kg and 2-methylnaphthalene at 

2,400,000 �g/kg.  Other SVOCs detected at lower concentrations included the PAHs acenaphthene, 

anthracene, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, chrysene, fluoranthene, fluorene, 

naphthalene, phenanthrene, and pyrene.  None of the site ARARs applies to the product sample.   

The results of the PCB and NWTPH-Dx analyses are presented in Table 4-16.  The product 

sample contained Aroclor-1260 at a concentration of 330 J �g/kg.  No other Aroclor was detected.  The 

product sample contained DRO at a concentration of 1,100,000 mg/kg.  Note that the reported 

concentration is greater than 100%.  This is a common occurrence with product analysis, and it is an 

artifact of the analytical process whereby a small aliquot of sample is diluted for analysis and then the 

diluted concentration is multiplied by the dilution factor to obtain the sample concentration.  Effectively, 

the sample is primarily diesel, with a smaller concentration of ORO (260,000 mg/kg).     

Table 4-17 presents the results of the TAL metals analysis of the product sample.  The results 

indicate that many of the TAL metals were detected in the product sample, including aluminum at a 

concentration of 71.2 mg/kg, arsenic at a concentration of 3.1 mg/kg, chromium at a concentration of 3.4 

mg/kg, and lead at a concentration of 1.6 mg/kg.   

4.3 SUMMARY OF ARAR EXCEEDENCES  

4.3.1 Analytical Data 
Tables 4-18 through 4-21 have been prepared to further summarize the analytical data relative to 

the site ARARs.  These tables present only those compounds that were present in any of the site samples 

in concentrations greater than any of the state or federal standards or guidelines that were determined to 

be ARARs or TBCs for the site.  Additionally, these tables present the samples separated by property 

(e.g., Bentcik and Potlatch properties).  Figures 4-1 through 4-4 also present this data graphically.    

Table 4-18 and Figure 4-1 present those compounds in the subsurface soil samples that exceeded 

the EPA Region 6 HHMSSL for residential soil.  Of the SVOCs, benzo[a]pyrene exceeded the HHMSSL 

of 15 �g/kg in most of the site samples, benzo[a]anthracene exceeded the HHMSSL of 150 �g/kg in two 

                                                     
6 Note that methylene chloride is also a common laboratory contaminant.   
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of the site samples, and benzo[b]fluoranthene exceeded the HHMSSL of 150 �g/kg in one site sample.  

Arsenic also exceeded the HHMSSL of 0.39 mg/kg in all of the site samples.  However, note that the 

upper limit of background soil concentrations for arsenic in the nearby Coeur d’Alene and Spokane River 

basins is 22 mg/kg (URS Greiner 2001).  Also, all of the arsenic results are estimated values, because the 

matrix spike results were biased high (i.e., arsenic concentrations were likely over-estimated.)  With the 

exception of benzo[b]fluoranthene, the exceedences were evenly distributed over the two properties.  

There were no federal exceedences in soil for VOCs or PCBs, and there are no regulatory standards for 

DRO/ORO.   

Table 4-19 and Figure 4-2 present state exceedences for the soil samples.  Because many of the 

State of Idaho REM guidelines are lower than EPA’s HHMSSL guidelines, there are more exceedences 

listed in this table.  For SVOCs, 2-methylnaphthalene, benzo[a]pyrene, and naphthalene exceeded the 

applicable REM guideline in many of the site samples on both properties.  Additionally, 4-nitroaniline, 

benzo[a]anthracene, and benzo[b]fluoranthene each exceeded the applicable guidelines in only one 

sample, all on the Bentcik property.  The metals arsenic, iron, lead, manganese, and mercury exceeded 

applicable guidelines, and the distribution between the two properties was fairly even.  For the arsenic 

results, though, the same qualifiers discussed in the preceding paragraph apply.  For mercury, note that 

with the exception of the result for ESB-02 (0.117 mg/kg), the results are estimated values less than the 

reporting limit.  There were no state exceedences in soil for VOCs or PCBs, and there are no regulatory 

standards for DRO/ORO.

Federal exceedences in water samples are presented in Table 4-20 and Figure 4-3.  For SVOCs in 

groundwater, benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthrene, benzo[g,h,i]perylene, 

chrysene, and naphthalene all exceeded the EPA HHMSSL for tap water.  Most of these SVOC 

exceedences (with the exception of two) occurred on the Bentcik property (in EMW-02 and EMW-06, 

only).  For metals in groundwater, aluminum, arsenic, iron, lead, and manganese exceeded either the 

HHMSSL for tap water and/or the drinking water MCL in the site samples.  With the exception of 

aluminum and lead, which exceeded the MCL in more samples and/or at higher concentrations on the 

Bentcik property, the metals exceedences in groundwater was fairly evenly distributed across the two 

properties.  There were no federal exceedences in groundwater for VOCs or PCBs, and there are no 

regulatory standards for DRO/ORO.  For surface water, only one SVOC (benzo[a]pyrene) exceeded the 

federal AWQC.  There were no federal exceedences in surface water for VOCs, PCBs, or TAL metals7,

and there are no regulatory standards for DRO/ORO.      

                                                     
7 Not including barium, which was detected at similar concentrations above the federal AWQC in all three surface 
water samples, including the upstream/background sample SW-01.   
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  Table 4-21 and Figure 4-4 present state exceedences for water samples.  For SVOCs, 2-methyl 

naphthalene, benzo[a]anthracene, benzo[a]pyrene, benzo[a]fluoranthene, and N-nitrosodiphenyl amine 

exceeded the applicable Idaho REM guidelines in two site samples (EMW-02 and EMW-06), both of 

which are located on the Bentcik property.  Additionally, benzo[a]pyrene exceeded the state groundwater 

standard of 0.20 �g/L in EMW-02 and EMW-06.  For metals, aluminum, arsenic, iron, lead8, and 

manganese exceeded the state groundwater standards in EMW-02 and/or EMW-06 on the Bentcik 

property, and arsenic, iron, and manganese exceed the state groundwater standards in EMW-03, EMW-

04, EMW-05, and HC-1R on the Potlatch property.  Aluminum also exceeded the state groundwater 

standard in EMW-05 on the Potlatch property.  Additionally, arsenic, iron, and manganese exceeded the 

Idaho REM guidelines in several wells on both properties, and lead exceeded the REM guideline in 

EMW-06 on the Bentcik property.  The PCB Arcolor-1260 exceeded the Idaho REM guideline in EMW-

06 on the Bentcik property.  No VOC state exceedences occurred in groundwater samples, and there are 

no regulatory standards for DRO/ORO.  For surface water, four SVOC compounds (benzo[a]anthracene, 

benzo[a]pyrene, benzo[a]fluoranthrene, and chrysene) exceeded the applicable Idaho REM guideline in 

SW-03.      

4.3.2 Free Product Observations 
Although there are no state regulatory standards for DRO and ORO, petroleum hydrocarbons are 

still regulated by the state of Idaho.  Idaho Water Quality Standards (IDAPA 58.01.02) defines free 

product as a petroleum product that is present as a non-aqueous phase liquid on surface water or the water 

table at greater than one-tenth (0.1) inch (IDAPA 58.01.02.010.38).  The Water Quality Standards also 

require owners and operators of a site with free product to “remove free product to the maximum extent 

practicable” (IDAPA 58.01.02.852.04).  Additionally, the presence of free product or a sheen on surface 

water subjects the owner/operator to notification and/or cleanup requirements (IDAPA 58.01.02 851.04 

and 58.01.02.852.05).  START-3 observed free product in two existing site wells at thicknesses of 0.88 

and 0.72 feet, which are greater than 0.1 inch, and in three other existing wells where the thickness could 

not be determined.  Free product will also likely be observed in the newly installed monitoring wells after 

site groundwater conditions are able to equilibrate.  START-3 also observed free product and sheens in 

the St. Joe River.

The Idaho Land Remediation Rules (IDAPA 58.01.18) also address petroleum contamination in 

soil and require that petroleum contamination be addressed through remediation to appropriate 

remediation standards, which include attainment of natural background levels (IDAPA 58.01.18.023).  As 

                                                     
8 Lead exceeded the state groundwater standard in EMW-06, only. 
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discussed in Section 3.1.2, START-3 observed evidence of free product in soil samples from 10 of the 13 

soil borings.       

The results of the NWTPH-Dx analyses confirm the presence of petroleum hydrocarbons in soil, 

groundwater, and surface water samples from the site.  These results and the visual observations made by 

START-3 during the site investigation document that free product is present at the site on groundwater, 

on surface water, and in the subsurface soil at levels that exceed applicable state regulatory standards.   

Although the state of Idaho does not use DRO or ORO action levels to regulate petroleum, the 

state of Washington does.  The Model Toxics Control Act (MTCA) Method A soil cleanup level for 

unrestricted use (i.e., residential) is 2,000 mg/kg for DRO and 2,000 mg/kg for heavy oils (ORO).  The 

MTCA Method A cleanup level for groundwater is 500 �g/L for DRO and 500 �g/L for heavy oils 

(ORO).  Although these cleanup levels are not ARARs for the Avery Landing site, they are being 

included as TBCs to identify potential cleanup guidelines for the site.  Of the 13 soil samples analyzed for 

NWTPH-Dx, 11 contained either DRO, ORO, or both at concentrations that exceeded 2,000 mg/kg.  In 

the site soil samples, DRO was detected at a maximum concentration of 17,000 mg/kg, and ORO was 

detected at a maximum concentration of 12,000 mg/kg.  Of the nine groundwater samples, six contained 

both DRO and ORO at concentrations that exceeded 500 �g/L, with DRO detected at a maximum 

concentration of 110,000 �g/L, and ORO detected at a maximum concentration of 45,000 �g/L.

4.4 COMPARISON OF SOIL RESULTS TO SEDIMENT GUIDELINES 

Because of the active seeps of petroleum product to the river and the presence of free product on 

the groundwater directly adjacent to the river, there is a potential impact to river sediments.  However, 

START-3 was unable to collect sediment samples from the site because of the large riprap that covered 

the bank of the St. Joe River.  To assess potential impacts to sediment, the soil results have been 

compared to the consensus-based freshwater sediment quality guidelines (SQGs; MacDonald et al. 2000).  

Because sediment samples were not collected, the SQGs were not included in the data summary tables 

and they were not included in the ARAR discussions in Section 4.3.  However, there is a potential 

relationship between soil and sediment; some zones of the river bank may be submerged for part of the 

year and be considered sediment, while they may be considered soil at times of lower river stage.  

Additionally, erosion or earthwork performed on the bank may lead to exposed subsurface soil that may 

then be considered as sediment.  To evaluate the potential impacts if site sediments contained the types 

and levels of contamination similar to that found in the soil, the soil results have been compared to the 

sediment SQGs.   
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Table 4-22 presents a comparison of soil results to applicable SQGs.  For this comparison, the 

consensus-based threshold effect concentrations (TECs) were used.  TECs were available for PAHs 

(subset of SVOCs), PCBs, and metals.  For clarity, Table 4-22 only includes those compounds with an 

associated TEC.  The comparison indicates that many of the compounds detected in the soil samples 

exceeded the sediment TECs.  All but one of the PAH compounds with a TEC value were present in the 

site soil samples at concentrations that exceeded the applicable sediment TEC.  Aroclor-1260 was 

detected in one sample at a concentration that exceeded the sediment TEC for total PCBs.  Of the metals, 

arsenic, copper, lead, and nickel were all present at concentrations in the soil that exceeded the applicable 

sediment TEC.   
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Table 4-1

Summary of START-3 Samples
Avery Landing Site

Avery, Idaho

EPA
Sample ID Location ID Sample Date Sample Time Matrix Analyses
07040101 EMW-01 SB 06 4/16/2007 15:00 Soil VOCs
07040102 EMW-01 SB 02 4/16/2007 15:15 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040103 EMW-02 SB 05 4/17/2007 8:15 Soil VOCs
07040104 EMW-02 SB 07 4/17/2007 8:25 Soil SVOCs and PCBs
07040105 EMW-02 SB 05 4/17/2007 8:40 Soil TAL Metals and NWTPH-Dx
07040106 EMW-03 SB 11 4/17/2007 11:45 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040107 EMW-03 SB 11 4/17/2007 11:45 Soil VOCs
07040108 EMW-04 SB 03 4/17/2007 14:50 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040109 EMW-05 SB 09 4/18/2007 7:51 Soil VOCs
07040110 EMW-05 SB 09 4/18/2007 8:00 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040111 RB-01 (Rinse Blank) 4/18/2007 9:00 Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040112 EMW-06 SB 07 4/18/2007 10:40 Soil VOCs
07040113 EMW-06 SB 07 4/18/2007 10:50 Soil TAL Metals
07040114 EMW-06 SB 09 4/18/2007 10:50 Soil SVOCs, PCBs, and NWTPH-Dx
07040115 ESB-01 SB 07 4/18/2007 13:45 Soil VOCs
07040116 ESB-01 SB 07 4/18/2007 13:45 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040117 ESB-02 SB 03 4/18/2007 14:45 Soil SVOCs, PCBs, and TAL Metals
07040118 ESB-03 SB 09 4/18/2007 15:45 Soil VOCs
07040119 ESB-03 SB 11 4/18/2007 15:55 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040120 ESB-04 SB 03 4/18/2007 16:50 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040121 ESB-04 SB 07 4/18/2007 16:50 Soil VOCs
07040122 ESB-04 SB 07 4/18/2007 16:50 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040123 ESB-05 SB 09 4/19/2007 7:50 Soil VOCs
07040124 ESB-05 SB 15 4/19/2007 8:08 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040125 ESB-05 SB 23 4/19/2007 9:15 Soil SVOCs and PCBs
07040126 ESB-06 SB 09 4/19/2007 11:04 Soil VOCs
07040127 ESB-06 SB 11 4/19/2007 11:11 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040128 ESB-07 SB 07 4/19/2007 12:07 Soil VOCs
07040129 ESB-07 SB 13 4/19/2007 12:29 Soil SVOCs, PCBs, TAL Metals, and NWTPH-Dx
07040130 TB-01 (Trip Blank) 4/20/2007 15:00 Water VOCs
07040131 HC-4 4/20/2007 9:50 Product SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040132 SW-01 4/20/2007 10:45 Surface Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040133 SW-02 4/20/2007 11:20 Surface Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040134 SW-03 4/20/2007 12:00 Surface Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040135 EMW-01 4/21/2007 9:15 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040136 EMW-02 4/21/2007 17:50 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040137 EMW-03 4/21/2007 12:00 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040138 EMW-04 4/21/2007 14:16 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040139 EMW-05 4/21/2007 15:47 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040140 EMW-06 4/21/2007 17:45 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040141 HC-1 4/21/2007 13:10 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040142 MW-5 4/21/2007 10:53 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx
07040143 DW-01 4/21/2007 14:20 Ground Water SVOCs, VOCs, PCBs, TAL Metals, and NWTPH-Dx

Note: The two digits at the end of the soil sample Location ID indicates the depth, in feet below ground surface, where the sample was collected.

Key:
DW = domestic well

EMW = EPA monitoring well
EPA = U.S. Environmental Protection Agency
ESB = EPA soil boring
HC = Hart Crowser
ID = identification

MW = monitoring well
NWTPH-Dx = Northwest Total Petroleum Hydrocarbons, Diesel-Range Extended

PCBs = polychlorinated biphenyls
RB = rinse blank
SB = soil boring

START = Superfund Technical Assessment and Response Team
SVOCs = semivolatile organic compounds

SW = surface water
TAL = Target Analyte List (Metals)
TB = trip blank
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Table 4-3

Summary of Semivolatile Organic Compund Results in Soil Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location:

Idaho
REM

Residential (1)

EPA
Region 6

Residential (2)

EPA
Region 6

Industrial (2)

SVOCs (μg/kg)
1,2,4-Trichlorobenzene 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 692 142,520 264,776
1,2-Dichlorobenzene 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 5,253 278,923 372,612
1,3-Dichlorobenzene 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 229 68,534 144,219
1,4-Dichlorobenzene 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 76 3,197 8,067
1-Methylnaphthalene 33 U 400 4.1 U 33 U 16,000 30,000 33 U 130 n.a. n.a. n.a.
2,4,5-Trichlorophenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ n.a. n.a. n.a.
2,4,6-Trichlorophenol 160 U 180 U 21 U 160 UJ 190 U 200 U 170 U 170 UJ n.a. n.a. n.a.
2,4-Dichlorophenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ 98 183,309 2,052,021
2,4-Dimethylphenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ n.a. n.a. n.a.
2,4-Dinitrophenol 1,100 UJ 1,200 UJ 140 UJ 1,100 UJ 1,300 UJ 1,300 UJ 1,100 UJ 1100 UJ n.a. n.a. n.a.
2,4-Dinitrotoluene 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
2,6-Dinitrotoluene 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
2-Chloronaphthalene 22 U 24 U 2.7 U 22 U 25 U 26 U 22 U 22 U n.a. n.a. n.a.
2-Chlorophenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ 365 63,511 262,495
2-Methylnaphthalene 22 U 210 2.7 U 36 23,000 44,000 22 J 210 3,310 n.a. n.a.
2-Methylphenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ n.a. n.a. n.a.
2-Nitroaniline 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
2-Nitrophenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ n.a. n.a. n.a.
3 & 4 Methylphenol 220 U 240 U 27 U 220 U 250 U 260 U 220 U 220 UJ n.a. n.a. n.a.
3,3'-Dichlorobenzidine 220 UJ 240 U 27 U R 250 U 260 U 220 U 220 U n.a. n.a. n.a.
3-Nitroaniline 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
4,6-Dinitro-2-methylphenol 1,100 U 1,200 U 140 U R 1,300 U 1,300 U 1,100 U 1,100 UJ n.a. n.a. n.a.
4-Bromophenyl phenyl ether 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
4-Chloro-3-methylphenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ n.a. n.a. n.a.
4-Chloroaniline 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U 126 244,412 2,736,028
4-Chlorophenyl phenyl ether 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
4-Nitroaniline 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U 3.0 n.a. n.a.
4-Nitrophenol 1,100 U 1,200 U 140 U 1,100 U 1,300 U 1,300 U 1,100 U 1100 UJ n.a. n.a. n.a.
Acenaphthene 22 U 160 6.3 22 U 1,500 3,200 22 U 22 U 52,264 3,683,396 32,502,818
Acenaphthylene 22 U 24 U 2.7 U 5.7 J 25 U 26 U 22 U 22 U 78,017 n.a. n.a.
Anthracene 14 J 91 2.7 U 7.1 J 700 250 22 U 6.5 J 1,040,119 21,899,672 100,000,000
Benzo[a]anthracene 27 UJ 120 3.4 U 38 J 210 53 28 U 29 422 150 2,300
Benzo[a]pyrene 33 UJ 85 4.1 U 58 110 39 U 33 U 43 42 15 230
Benzo[b]fluoranthene 22 UJ 52 2.7 U 59 110 26 U 22 U 52 422 150 2,300
Benzo[g,h,i]perylene 27 UJ 57 3.4 U 59 57 33 U 28 U 57 1,177,982 n.a. n.a.
Benzo[k]fluoranthene 27 UJ 30 U 3.4 U 27 J 31 U 33 U 28 U 11 J 4,218 1,500 23,000
Benzoic acid 2,700 U 3,000 U 340 U R 3,100 U 3,300 U 2,800 U 2,800 UJ 77,150 100,000,000 100,000,000
Benzyl alcohol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ n.a. n.a. n.a.
Bis(2-chloroethoxy)methane 110 U 120 U 14 U 110 U 77 J 130 U 110 U 110 U n.a. n.a. n.a.
Bis(2-chloroethyl)ether 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U 0 211 616
Bis(2-chloroisopropyl) ether 160 U 180 U 21 U 160 U 190 U 200 U 170 U 170 U n.a. n.a. n.a.
Bis(2-ethylhexyl) phthalate 1,600 UJ 1,800 U 44 J 1,600 U 1,900 U 2,000 U 1,700 U 1,700 U 11,836 35,000 140,000
Butyl benzyl phthalate 38 UJ 120 U 14 U 110 U 130 U 130 U 110 U 110 U 511,168 240,477 240,477
Carbazole 160 U 180 U 21 U 160 U 190 U 200 U 170 U 170 U n.a. n.a. n.a.
Chrysene 27 UJ 180 3.4 U 48 360 120 28 U 37 33,366 14,762 234,414
Dibenz[a,h]anthracene 44 UJ 47 U 5.5 U 36 J 50 U 53 U 45 U 40 J 42 15 230
Dibenzofuran 110 U 120 U 14 U 110 U 130 U 130 U 110 U 38 J 6,099 145,284 1,737,888
Diethyl phthalate 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U 27,531 49,000,000 100,000,000
Dimethyl phthalate 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U 270,813 100,000,000 100,000,000
Di-n-butyl phthalate 220 U 69 UJ 9.8 U 74 J 250 U 260 U 220 U 58 U 30,989 n.a. n.a.
Di-n-octyl phthalate 220 UJ 240 U 27 U 220 U 250 U 260 U 220 U 220 U 1,828,814 n.a. n.a.
Fluoranthene 26 65 2.7 U 61 J 460 99 22 U 33 363,512 2,293,610 24,444,837
Fluorene 22 U 180 9.7 22 U 2,800 4,900 22 U 22 U 54,836 2,644,486 26,221,983
Hexachlorobenzene 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 43 304 1,197
Hexachlorobutadiene 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 38 6,236 24,554
Hexachlorocyclopentadiene 110 U 120 U 14 U 110 UJ 130 U 130 U 110 U 110 U 12 365,487 4,065,241
Hexachloroethane 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U 138 34,741 136,801
Indeno[1,2,3-cd]pyrene 44 UJ 51 J 5.5 U 75 J 50 U 53 U 45 U 55 J 422 150 7,800
Isophorone 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
Naphthalene 22 U 81 2.7 U 19 J 3,600 4,700 22 U 100 1,144 124,798 208,984
Nitrobenzene 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
N-Nitrosodi-n-propylamine 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 U n.a. n.a. n.a.
N-Nitrosodiphenylamine 55 U 59 U 6.9 U 54 U 63 U 66 U 56 U 55 U 0.002 99,261 390,861
Pentachlorophenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ 9.1 2,979 9,998
Phenanthrene 22 U 420 2.7 U 43 5,800 3,800 22 U 89 79,042 n.a. n.a.
Phenol 110 U 120 U 14 U 110 U 130 U 130 U 110 U 110 UJ 7,358 18,331,473 100,000,000
Pyrene 44 370 2.7 U 65 840 240 22 U 43 359,215 2,308,756 31,979,385

Key is on last page.
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Table 4-3 (Continued)

Summary of Semivolatile Organic Compund Results in Soil Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location:

Idaho
REM

Residential (1)

EPA
Region 6

Residential (2)

EPA
Region 6

Industrial (2)

SVOCs (μg/kg)
1,2,4-Trichlorobenzene 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.22 U 690 142,520 264,776
1,2-Dichlorobenzene 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.22 U 5,253 278,923 372,612
1,3-Dichlorobenzene 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.22 U 229 68,534 144,219
1,4-Dichlorobenzene 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.22 U 76 3,197 8,067
1-Methylnaphthalene 10,000 1,000 12,000 2,200 79 8,300 2,800 0.012 J n.a. n.a. n.a.
2,4,5-Trichlorophenol 130 U R 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
2,4,6-Trichlorophenol 190 U R 190 U 170 U 16 U 180 UJ R 0.33 U n.a. n.a. n.a.
2,4-Dichlorophenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.22 U 98 183,309 2,052,021
2,4-Dimethylphenol 130 UJ R 130 U 110 U 11 U 120 UJ 110 U 1.1 U n.a. n.a. n.a.
2,4-Dinitrophenol 1,300 UJ R 1,300 UJ 1,100 UJ 110 UJ 1,200 UJ R 2.8 U n.a. n.a. n.a.
2,4-Dinitrotoluene 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
2,6-Dinitrotoluene 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
2-Chloronaphthalene 26 UJ 170 J 25 U 22 U 2.2 U 24 UJ 22 U 0.033 U n.a. n.a. n.a.
2-Chlorophenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.22 U 365 63,511 262,495
2-Methylnaphthalene 15,000 1,400 18,000 2,900 110 9,800 2,900 0.016 J 3,310 n.a. n.a.
2-Methylphenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.22 U n.a. n.a. n.a.
2-Nitroaniline 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
2-Nitrophenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.22 U n.a. n.a. n.a.
3 & 4 Methylphenol 260 UJ R 250 U 220 U 22 U 240 UJ R 0.44 U n.a. n.a. n.a.
3,3'-Dichlorobenzidine 260 UJ 2,200 U 250 U 220 U 22 U 240 UJ 220 U 1.1 U n.a. n.a. n.a.
3-Nitroaniline 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
4,6-Dinitro-2-methylphenol 1,300 U R 1,300 U 1100 U 110 U 1,200 UJ R 2.2 U n.a. n.a. n.a.
4-Bromophenyl phenyl ether 130 UJ 1100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
4-Chloro-3-methylphenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.22 U n.a. n.a. n.a.
4-Chloroaniline 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U 126 244,412 2,736,028
4-Chlorophenyl phenyl ether 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
4-Nitroaniline 130 UJ 1,100 U 130 U 110 U 5.4 J 120 UJ 110 U 0.33 U 3.0 n.a. n.a.
4-Nitrophenol 1,300 U R 1,300 U 1,100 U 110 U 1,200 UJ R 1.1 U n.a. n.a. n.a.
Acenaphthene 26 UJ 900 25 U 350 10 24 UJ 620 0.055 U 52,264 3,683,396 32,502,818
Acenaphthylene 26 UJ 220 U 25 U 22 U 2.2 U 24 UJ 22 U 0.044 U 78,017 n.a. n.a.
Anthracene 180 J 480 530 120 3.7 510 J 220 0.022 U 1,040,119 21,899,672 100,000,000
Benzo[a]anthracene 120 J 860 190 38 1.3 J 130 J 84 0.033 U 422 150 2,300
Benzo[a]pyrene 81 J 650 110 37 3.3 U 62 J 44 0.022 U 42 15 230
Benzo[b]fluoranthene 80 J 490 85 30 2.2 U 59 J 48 0.044 U 422 150 2,300
Benzo[g,h,i]perylene 85 J 480 61 29 2.7 U 43 J 37 0.033 U 1,177,982 n.a. n.a.
Benzo[k]fluoranthene 32 UJ 280 U 31 U 28 U 2.7 U 10 J 9.8 J 0.033 U 4,218 1,500 23,000
Benzoic acid 3,200 UJ R 3,100 U 2,800 U 270 U 3,000 UJ R 1.1 U 77,150 100,000,000 100,000,000
Benzyl alcohol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.015 J n.a. n.a. n.a.
Bis(2-chloroethoxy)methane 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
Bis(2-chloroethyl)ether 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U 0 211 616
Bis(2-chloroisopropyl) ether 190 UJ 1,700 U 190 U 170 U 16 U 180 UJ 160 U 0.22 U n.a. n.a. n.a.
Bis(2-ethylhexyl) phthalate 1,900 UJ 17,000 U 1,900 U 1,700 U 160 U 1,800 UJ 1,600 U 1.7 U 11,836 35,000 140,000
Butyl benzyl phthalate 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.33 U 511,168 240,477 240,477
Carbazole 190 UJ 950 J 190 U 170 U 16 U 180 UJ 160 U 0.22 U n.a. n.a. n.a.
Chrysene 290 J 1,400 370 53 1.7 J 180 J 120 0.022 U 33,366 14,762 234,414
Dibenz[a,h]anthracene 52 UJ 440 U 50 U 44 U 4.3 U 49 UJ 43 U 0.033 U 42 15 230
Dibenzofuran 130 UJ 200 J 130 U 110 U 11 U 120 UJ 110 U 0.22 U 6,099 145,284 1,737,888
Diethyl phthalate 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.06 J 27,531 49,000,000 100,000,000
Dimethyl phthalate 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.029 J 270,813 100,000,000 100,000,000
Di-n-butyl phthalate 260 UJ 2,200 U 250 U 220 U 22 U 240 UJ 220 U 0.22 U 30,989 n.a. n.a.
Di-n-octyl phthalate 260 UJ 2,200 U 250 U 220 U 22 U 240 UJ 220 U 0.22 U 1,828,814 n.a. n.a.
Fluoranthene 170 J 1,400 310 70 2.4 520 J 340 0.028 U 363,512 2,293,610 24,444,837
Fluorene 2,300 J 1,000 2,900 600 21 1,400 J 1,700 0.0076 J 54,836 2,644,486 26,221,983
Hexachlorobenzene 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.22 U 43 304 1,197
Hexachlorobutadiene 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.33 U 38 6,236 24,554
Hexachlorocyclopentadiene 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 1.1 U 12 365,487 4,065,241
Hexachloroethane 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.33 U 138 34,741 136,801
Indeno[1,2,3-cd]pyrene 52 UJ 440 U 50 U 44 U 4.3 U 43 J 43 U 0.033 U 422 150 7,800
Isophorone 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
Naphthalene 6,000 J 240 3,100 410 15 2,600 J 1,000 0.0079 J 1,144 124,798 208,984
Nitrobenzene 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
N-Nitrosodi-n-propylamine 130 UJ 1,100 U 130 U 110 U 11 U 120 UJ 110 U 0.22 U n.a. n.a. n.a.
N-Nitrosodiphenylamine 65 UJ 550 U 63 U 56 U 5.4 U 61 UJ 54 U 0.22 U 0 99,261 390,861
Pentachlorophenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.39 U 9.1 2,979 9,998
Phenanthrene 3,600 J 3,300 4,400 960 37 4,600 J 2,500 0.0093 J 79,042 n.a. n.a.
Phenol 130 UJ R 130 U 110 U 11 U 120 UJ R 0.33 U 7,358 18,331,473 100,000,000
Pyrene 510 J 3,200 690 140 4.7 770 J 430 0.033 U 359,215 2,308,756 31,979,385

Notes: Italics indicates that the compound was not detected.
Bold type indicates that the compound exceeds the Idaho REM.
Underline type indicates that the compound exceeds the EPA Human Health Medium-Specific Screening Level for Residential Properties
Highlighted type indicates that the compound exceeds the EPA Human Health Medium-Specific Screening Level for Industial Properties
(1) Idaho Risk Evaluation Manual (DEQ 2004).
(2) EPA Region 6 Human Health Medium-Specific Screening Levels (EPA 2007a).

Key:
ARAR =applicable or relevant and appropriate requirement
EPA =Environmental Protection Agency
ID = identification
J = estimated value

μg/kg = microgram per kilogram
μg/L = microgram per liter
n.a. =not available
R = rejected value

REM =Risk Evaluation Manual
SVOC = semivolatile organic compound

U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

ARARs

ESB-05 SB 23 ESB-06 SB 11 ESB-07 SB 13
RB-01

(Rinsate Blank)ESB-03 SB 11 ESB-04 SB 03 ESB-04 SB 07 ESB-05 SB 15

(μg/L)

07040127 0704012907040124 07040125 070401110704012207040119 07040120
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Table 4-7

Summary of Semivolatile Organic Compund Results in Groundwater and Domestic Well Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location:

Groundwater
Standard
(MCL) (1)

Idaho
REM (2)

EPA
Region 6

Tap Water (3)

SVOCs (μg/L)
1,2,4-Trichlorobenzene 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U 70 70 8.2
1,2-Dichlorobenzene 0.2 U 0.2 U 0.037 J 0.21 U 0.21 0.53 J 0.048 J 0.21 U 0.2 U n.a. 600 49
1,3-Dichlorobenzene 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. 9.4 14
1,4-Dichlorobenzene 0.2 U 0.2 U 0.2 U 0.21 U 0.051 J 1.9 U 0.2 U 0.21 U 0.2 U n.a. 75 2.8
1-Methylnaphthalene 0.0081 J 20 0.03 U 0.031 U 29 210 0.03 U 0.031 U 0.03 U n.a. n.a. n.a.
2,4,5-Trichlorophenol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. n.a. n.a.
2,4,6-Trichlorophenol 0.3 U R R 0.31 U R R R 0.31 U 0.3 U n.a. n.a. n.a.
2,4-Dichlorophenol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. 31 110
2,4-Dimethylphenol 1.0 U R R 1.0 U R R R 1.0 U 1.0 U n.a. n.a. n.a.
2,4-Dinitrophenol 2.5 U R R 2.6 U R R R 2.6 U 2.5 U n.a. n.a. n.a.
2,4-Dinitrotoluene 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
2,6-Dinitrotoluene 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
2-Chloronaphthalene 0.03 U 0.029 U 0.03 U 0.031 U 0.03 U 0.28 U 0.03 U 0.031 U 0.03 U n.a. n.a. n.a.
2-Chlorophenol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. 52 30
2-Methylnaphthalene 0.0095 J 4.7 0.1 U 0.1 U 34 270 0.1 U 0.1 U 0.1 U n.a. 42 n.a.
2-Methylphenol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. n.a. n.a.
2-Nitroaniline 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
2-Nitrophenol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. n.a. n.a.
3 & 4 Methylphenol 0.4 U R R 0.41 U R R R 0.41 U 0.4 U n.a. n.a. n.a.
3,3'-Dichlorobenzidine 1.0 U 0.98 U 1.0 U 1.0 U 1.0 U 9.5 U 1.0 U 1.0 U 1.0 U n.a. n.a. n.a.
3-Nitroaniline 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
4,6-Dinitro-2-methylphenol 2 U R R 2.1 U R 19 J R 2.1 U 2.0 U n.a. n.a. n.a.
4-Bromophenyl phenyl ether 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
4-Chloro-3-methylphenol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. n.a. n.a.
4-Chloroaniline 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. 42 146
4-Chlorophenyl phenyl ether 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
4-Nitroaniline 0.3 U 0.29 U 0.3 U 0.31 U 0.3 U 2.8 U 0.3 U 0.31 U 0.3 U n.a. 1.5 n.a.
4-Nitrophenol R R R 1.0 U R R R 1.0 U 1.0     U n.a. n.a. n.a.
Acenaphthene 0.015 J 2.4 0.11 0.17 2.9 9.3 0.6 0.052 U 0.05 U n.a. 626 365
Acenaphthylene 0.04 U 0.039 U 0.041 U 0.041 U 0.04 U 0.38 U 0.04 U 0.041 U 0.04 U n.a. 626 n.a.
Anthracene 0.02 U 0.73 0.012 J 0.021 U 0.12 4.4 0.019 J 0.021 U 0.0026 J n.a. 3,130 1,825
Benzo[a]anthracene 0.03 U 0.37 0.03 U 0.017 J 0.03 U 1.6 0.03 U 0.031 U 0.03 U n.a. 0.077 0.029
Benzo[a]pyrene 0.02 U 0.20 0.02 U 0.021 U 0.02 U 0.85 0.02 U 0.021 U 0.02 U 0.20 0.20 0.0029
Benzo[b]fluoranthene 0.04 U 0.12 0.041 U 0.038 J 0.04 U 0.84 0.04 U 0.041 U 0.04 U n.a. 0.077 0.15
Benzo[g,h,i]perylene 0.03 U 0.11 0.03 U 0.037 0.03 U 0.51 0.03 U 0.031 U 0.03 U n.a. 313 0.029
Benzo[k]fluoranthene 0.03 U 0.021 J 0.03 U 0.031 U 0.03 U 0.28 U 0.03 U 0.031 U 0.03 U n.a. 0.77 1.5
Benzoic acid 1.0 U R R 1.0 U R R R 1.0 U 1.0 U n.a. 41,700 146,000
Benzyl alcohol 0.2 U R R 0.21 U R R R 0.21 U 0.2 U n.a. n.a. n.a.
Bis(2-chloroethoxy)methane 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
Bis(2-chloroethyl)ether 0.2 U 0.2 U 0.028 J 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. 0.05 0.060
Bis(2-chloroisopropyl) ether 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
Bis(2-ethylhexyl) phthalate 16 1.5 U 120 85 390 14 U 210 71 1.5 U 6.0 6.0 4.8
Butyl benzyl phthalate 0.3 U 0.29 U 0.3 U 0.31 U 0.3 U 2.8 U 0.3 U 0.31 U 0.3 U n.a. 2,090 7,300
Carbazole 0.2 U 0.48 0.2 U 0.022 J 0.13 J 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
Chrysene 0.02 U 0.51 0.02 U 0.067 0.02 U 3.0 0.02 U 0.021 U 0.02 U n.a. 7.7 2.9
Dibenz[a,h]anthracene 0.03 U 0.029 U 0.03 U 0.031 U 0.03 U 0.28 U 0.03 U 0.031 U 0.03 U n.a. 0.008 0.00
Dibenzofuran 0.2 U 0.2 U 0.2 U 0.02 J 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. 42 12
Diethyl phthalate 0.014 J 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.018 J n.a. 8,340 29,000
Dimethyl phthalate 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. 104,000 370,000
Di-n-butyl phthalate 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 2.5 n.a. 1,040 n.a.
Di-n-octyl phthalate 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.08 J 0.21 U 0.2 U n.a. 417 n.a.
Fluoranthene 0.0097 J 0.26 0.025 U 0.034 0.037 4.2 0.025 U 0.026 U 0.025 U n.a. 417 1,460
Fluorene 0.0068 J 2.1 0.14 0.4 3.9 34 0.4 0.031 U 0.03 U n.a. 417 243
Hexachlorobenzene 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U 1.0 1.0 0.042
Hexachlorobutadiene 0.3 U 0.29 U 0.3 U 0.31 U 0.3 U 2.8 U 0.3 U 0.31 U 0.3 U n.a. 1.0 0.86
Hexachlorocyclopentadiene 1.0 U 0.98 U 1.0 U 1.0 U 1.0 U 9.5 U 1.0 U 1.0 U 1.0 U 50 50 219
Hexachloroethane 0.3 U 0.29 U 0.3 U 0.31 U 0.3 U 2.8 U 0.3 U 0.31 U 0.3 U n.a. 4.0 4.8
Indeno[1,2,3-cd]pyrene 0.03 U 0.029 U 0.03 U 0.031 U 0.03 U 0.28 U 0.03 U 0.031 U 0.03 U n.a. 0.077 0.029
Isophorone 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
Naphthalene 0.01 J 5.0 0.2 U 0.21 U 7.1 63 0.2 U 0.21 U 0.2 U n.a. 209 6.2
Nitrobenzene 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
N-Nitrosodi-n-propylamine 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 1.9 U 0.2 U 0.21 U 0.2 U n.a. n.a. n.a.
N-Nitrosodiphenylamine 0.2 U 0.2 U 0.2 U 0.21 U 0.2 U 12 0.2 U 0.21 U 0.2 U n.a. 11 14
Pentachlorophenol 0.35 U R R 0.36 U R 3.3 U R 0.36 U 0.35 U 1.0 1.0 0.56
Phenanthrene 0.0046 J 4.0 0.021 J 0.078 2.3 59 0.026 J 0.041 U 0.04 U n.a. 313 n.a.
Phenol 0.3 U R R 0.31 U R R R 0.31 U 0.3 U n.a. 3,130 10,950
Pyrene 0.015 J 1.2 0.03 U 0.071 0.041 8.6 0.03 U 0.031 U 0.03 U n.a. 313 183

Notes: Italics indicates that the compound was not detected.
Bold type indicates that the compound exceeds the Idaho REM.
Underline type indicates that the compound exceeds the groundwater standard (MCL).
Highlighted type indicates that the compound exceeds the EPA Region 6 tap water guideline.

(2) Idaho Risk Evaluation Manual (DEQ 2004).
(3) EPA Region 6 Medium-Specific Human Health Screening Levels (EPA 2007a).

Key:
ARAR =applicable or relevant and appropriate requirement
EPA =Environmental Protection Agency
ID = identification
J = estimated value

μg/L = microgram per liter
R = rejected value

REM = Risk Evaluation Memo
SVOC = semivolatile organic compound

U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

ARARs07040137 07040138 0704014307040139 07040140 07040141 0704014207040135 07040136

EMW-01 EMW-02

(1) Groundwater Standards include the National Primary and Seconday Drinking Water Regulations, which include the federal MCLs (EPA 2003), and the state Primary and Secondary Constituent 
Standards for Groundwater (IDAPA 2006).  Unless otherwise indicated, the state and federal standards are the same.

EMW-03 EMW-04 DW-01EMW-05 EMW-06 HC-1R MW-5
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Table 4-10

Summary of Volatile Organic Compund Results in Surface Water Samples
Avery Landing Site

Avery, Idaho

Sample Number:

Sample Location:
Idaho

REM (1)
Federal

AWQC (2)

VOCs (μg/L)
1,1,1-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. 11
1,1,2,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 0.2 2,400
1,1,2-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 0.6 9,400
1,1-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
1,1-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
1,2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 0.4 20,000
cis-1,2-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U n.a. 11,600
trans-1,2-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U n.a. 11,600
1,2-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
cis-1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
trans-1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U n.a. n.a.
2-Hexanone 5.0 U 5.0 U 5.0 U 5.0 U n.a. n.a.
4-Methyl-2-pentanone 5.0 U 5.0 U 5.0 U 5.0 U n.a. n.a.
Acetone 5.0 U 5.0 U 5.0 U 5.0 U n.a. n.a.
Benzene 1.0 U 1.0 U 1.0 U 1.0 U 1.2 130
Bromodichloromethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Bromoform 1.0 U 1.0 U 1.0 U 1.0 U 4.3 n.a.
Bromomethane 1.0 U 1.0 U 1.0 U 1.0 UJ n.a. n.a.
Carbon disulfide 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Carbon tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U 0.3 9.8
Chlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 680 50
Chloroethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U 5.7 1,240
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Dibromochloromethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Dichlorodifluoromethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. 11,000
Ethylbenzene 1.0 U 1.0 U 1.0 U 1.0 U 3,100 7.3
Methylene chloride 1.0 U 1.0 U 1.0 U 1.0 U 4.7 2,200
Styrene 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U n.a. 840
Toluene 1.0 U 1.0 U 1.0 U 1.0 U 6,800 9.8
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 2.7 21,900
Trichlorofluoromethane 1.0 U 1.0 U 1.0 U 1.0 U n.a. n.a.
Vinyl chloride 1.0 U 1.0 U 1.0 U 1.0 U 2.0 11,600
m,p-Xylene 2.0 U 2.0 U 2.0 U 2.0 U n.a. 13 (3)

o-Xylene 1.0 U 1.0 U 1.0 U 1.0 U n.a. 13 (3)

Note: Italics indicates the compound was not detected.
Bold type indicates the compound exceeded the Idaho REM guideline.
Underline type indicates the compound exceeded a federal guideline or standard.
(1) Idaho Risk Evaluation Manual (DEQ 2004).
(2) Ambient Water Quality Criteria (Buchman 1999).
(3) Xylene standards are for total xylene.

Key:
ARAR = applicable or relevant and appropriate requirement
AWQC = Ambient Water Quality Criteria

ID = identification
J = estimated value

μg/L = microgram per liter
U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)
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SW-01

ARARs7040133
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7040130
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Table 4-11

Summary of Semivolatile Organic Compund Results in Surface Water Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location:
Idaho

REM (1)
Federal

AWQC (2)

SVOCs (μg/L)
1,2,4-Trichlorobenzene 0.19 U 0.19 U 0.19 U 960 50
1,2-Dichlorobenzene 0.19 U 0.19 U 0.19 U 2,700 n.a.
1,3-Dichlorobenzene 0.19 U 0.19 U 0.19 U 400 n.a.
1,4-Dichlorobenzene 0.19 U 0.19 U 0.19 U 400 763
1-Methylnaphthalene 0.029 U 0.041 0.34 n.a. n.a.
2,4,5-Trichlorophenol 0.19 U 0.19 U 0.19 U n.a. n.a.
2,4,6-Trichlorophenol 0.29 U 0.29 U 0.29 U n.a. n.a.
2,4-Dichlorophenol 0.19 U 0.19 U 0.19 U n.a. 365
2,4-Dimethylphenol 0.96 U 0.96 U 0.95 U n.a. n.a.
2,4-Dinitrophenol 2.4 U 2.4 U 2.4 U n.a. n.a.
2,4-Dinitrotoluene 0.19 U 0.19 U 0.19 U n.a. n.a.
2,6-Dinitrotoluene 0.19 U 0.19 U 0.19 U n.a. n.a.
2-Chloronaphthalene 0.029 U 0.029 U 0.029 U n.a. n.a.
2-Chlorophenol 0.19 U 0.19 U 0.19 U n.a. 4,380
2-Methylnaphthalene 0.096 U 0.014 J 0.11 n.a. n.a.
2-Methylphenol 0.19 U 0.19 U 0.19 U n.a. n.a.
2-Nitroaniline 0.19 U 0.19 U 0.19 U n.a. n.a.
2-Nitrophenol 0.19 U 0.19 U 0.19 U n.a. n.a.
3 & 4 Methylphenol 0.38 U 0.38 U 0.38 U n.a. n.a.
3,3'-Dichlorobenzidine 0.96 U 0.96 U 0.95 U n.a. n.a.
3-Nitroaniline 0.19 U 0.19 U 0.19 U n.a. n.a.
4,6-Dinitro-2-methylphenol 1.9 U 1.9 U 1.9 U n.a. n.a.
4-Bromophenyl phenyl ether 0.19 U 0.19 U 0.19 U n.a. n.a.
4-Chloro-3-methylphenol 0.19 U 0.19 U 0.19 U n.a. n.a.
4-Chloroaniline 0.19 U 0.19 U 0.19 U n.a. 50
4-Chlorophenyl phenyl ether 0.19 U 0.19 U 0.19 U n.a. n.a.
4-Nitroaniline 0.29 U 0.29 U 0.29 U n.a. n.a.
4-Nitrophenol 0.96 U 0.96 U 0.95 U n.a. n.a.
Acenaphthene 0.048 U 0.025 J 0.084 n.a. 520
Acenaphthylene 0.038 U 0.038 U 0.038 U n.a. n.a.
Anthracene 0.019 U 0.0088 J 0.015 J 9,600 0.73
Benzo[a]anthracene 0.029 U 0.029 U 0.011 J 0.0028 n.a.
Benzo[a]pyrene 0.019 U 0.019 U 0.027 0.0028 0.014
Benzo[b]fluoranthene 0.038 U 0.038 U 0.023 J 0.0028 n.a.
Benzo[g,h,i]perylene 0.029 U 0.029 U 0.029 U n.a. n.a.
Benzo[k]fluoranthene 0.029 U 0.029 U 0.029 U 0.0028 n.a.
Benzoic acid 0.96 U 0.96 U 0.95 U n.a. 42
Benzyl alcohol 0.19 U 0.19 U 0.013 J n.a. n.a.

Key is at end of table.

ARARs0704013307040132
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Table 4-11 (continued)

Summary of Semivolatile Organic Compund Results in Surface Water Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location:
Idaho

REM (1)
Federal

AWQC (2)

SVOCs (μg/L)
Bis(2-chloroethoxy)methane 0.19 U 0.19 U 0.19 U n.a. n.a.
Bis(2-chloroethyl)ether 0.19 U 0.19 U 0.19 U 0.031 n.a.
Bis(2-chloroisopropyl) ether 0.19 U 0.19 U 0.19 U n.a. n.a.
Bis(2-ethylhexyl) phthalate 1.4 U 1.4 U 1.4 U 1.8 360
Butyl benzyl phthalate 0.29 U 0.29 U 0.29 U n.a. 3.0
Carbazole 0.19 U 0.19 U 0.19 U n.a. n.a.
Chrysene 0.019 U 0.019 U 0.016 J 0.0028 0.027
Dibenz[a,h]anthracene 0.029 U 0.029 U 0.029 U 0.0028 n.a.
Dibenzofuran 0.19 U 0.19 U 0.19 U n.a. 0.0037
Diethyl phthalate 0.19 U 0.011 J 0.19 U 23,000 3.0
Dimethyl phthalate 0.19 U 0.19 U 0.19 U 313,000 3.0
Di-n-butyl phthalate 0.19 U 0.19 U 0.19 U 2,700 3.0
Di-n-octyl phthalate 0.19 U 0.19 U 0.073 J n.a. 3.0
Fluoranthene 0.024 U 0.0095 J 0.013 J 300 3,980
Fluorene 0.029 U 0.047 0.2 1,300 3.9
Hexachlorobenzene 0.19 U 0.19 U 0.19 U 0.00075 3.68
Hexachlorobutadiene 0.29 U 0.29 U 0.29 U 0.44 9.3
Hexachlorocyclopentadiene 0.96 U 0.96 U 0.95 U 240 5.2
Hexachloroethane 0.29 U 0.29 U 0.29 U 1.9 540
Indeno[1,2,3-cd]pyrene 0.029 U 0.029 U 0.029 U 0.0028 n.a.
Isophorone 0.19 U 0.19 U 0.19 U n.a. n.a.
Naphthalene 0.19 U 0.19 U 0.032 J n.a. 620
Nitrobenzene 0.19 U 0.19 U 0.19 U n.a. n.a.
N-Nitrosodi-n-propylamine 0.19 U 0.19 U 0.19 U n.a. n.a.
N-Nitrosodiphenylamine 0.19 U 0.19 U 0.19 U 5.0 n.a.
Pentachlorophenol 0.33 U 0.34 U 0.33 U 0.27 15
Phenanthrene 0.038 U 0.12 0.21 n.a. 6.3 (proposed)
Phenol 0.29 U 0.29 U 0.29 U n.a. 2,560
Pyrene 0.029 U 0.025 J 0.046 960 n.a.

Notes: Italics indicates the compound was not detected.  
Bold indicates the compound exceeded the Idaho REM.
Underlined text indicates the compound exceeded a federal standard.
(1) Idaho Risk Evaluation Manual (DEQ 2004).
(2) Ambient Water Quality Criteria (Buchman 1999).

Key:
ARAR = applicable or relevant and appropriate requirement
AWQC = Ambient Water Quality Criteria

ID = identification
J = estimated value

μg/L = microgram per liter
REM = Risk Evaluation Manual

SVOC = semivolatile organic compound
U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

SW-01 SW-02
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Table 4-12

Summary of PCBs and NWTPH-Dx Results in Surface Water Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location:
Idaho

REM (1)
Federal

AWQC (2)

PCBs (μg/L)
Aroclor-1016 0.048 U 0.048 U 0.056 U n.a. n.a.
Aroclor-1221 0.048 U 0.048 U 0.056 U n.a. n.a.
Aroclor-1232 0.048 U 0.048 U 0.056 U n.a. n.a.
Aroclor-1242 0.048 U 0.048 U 0.056 U n.a. n.a.
Aroclor-1248 0.048 U 0.048 U 0.056 U n.a. n.a.
Aroclor-1254 0.048 U 0.048 U 0.056 U n.a. n.a.
Aroclor-1260 0.048 U 0.048 U 0.056 U n.a. n.a.

NWTPH-Dx (μg/L)
Sample ID:

Sample Location:
Idaho

REM (1)
Federal

AWQC (2)

Diesel-Range Organics 48 U 320 2,300 n.a. n.a.
Oil-Range Organics 190 U 190 U 1,200 n.a. n.a.

Notes: Italics indicates the compound was not detected.
Bold indicates the compound exceeded the Idaho REM.
Underlined text indicates the compound exceeded a federal standard.
(1) Idaho Risk Evaluation Manual (DEQ 2004).
(2) Ambient Water Quality Criteria (Buchman 1999).

Key:
ARAR = applicable or relevant and appropriate requirement
AWQC = Ambient Water Quality Criteria

ID = identification
J = estimated value

μg/L = microgram per liter
n.a. =not available

NWTPH-Dx = Northwest Total Petroleum Hydrocarbon,
   Diesel Range Extended

PCBs = polychlorinated biphenyls
U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

07040132 07040133 ARARs07040134

ARARs07040134

SW-03

SW-01 SW-02 SW-03

SW-01 SW-02
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Table 4-13

Summary of TAL Metal Results in Surface Waters Samples
Avery Landing Site

Avery, Idaho

Sample ID:

Sample Location: SW-01 SW-02 SW-03
Idaho

REM (1)
Federal

AWQC (2)

TAL Metals (μg/L)
Aluminum 32 U 32 U 32 U n.a. n.a.
Antimony 0.203 U 0.0903 U 0.056 U 14 50 (proposed)
Arsenic 0.209 J 0.248 J 0.296 J 50 150
Barium 4.76 J 5.11 J 4.71 J n.a. 4.0
Beryllium 0.043 U 0.043 U 0.043 U n.a. 5.3
Cadmium 0.094 U 0.094 U 0.094 U 1.0 0.25 H
Calcium 8,270 8,700 7,920 n.a. n.a.
Chromium 0.364 U 0.326 U 0.263 U 178 74 H (3)
Cobalt 0.029 J 0.0327 J 0.028 U n.a. n.a.
Copper 0.52 UJ 0.52 UJ 0.52 UJ 11 9 H
Iron 53.2 J 53.6 J 48.7 J n.a. 1000
Lead 0.075 UJ 0.075 UJ 0.075 UJ 2.5 2.5 H
Magnesium 1,830 J 1,930 J 1,770 J n.a. n.a.
Manganese 1.07 J 1.31 J 1.37 J n.a. 120
Mercury 0.018 UJ 0.018 UJ 0.018 UJ 0.012 0.77
Nickel 0.364 U 0.32 U 0.282 U 157 52 H
Potassium 455 488 431 n.a. n.a.
Selenium 0.11 UJ 0.11 UJ 0.11 UJ 5.0 5.0
Silver 0.085 U 0.085 U 0.085 U 3.4 1.6 H
Sodium 1,030 1,020 971 n.a. n.a.
Thallium 0.044 U 0.044 U 0.044 U 1.7 40
Vanadium 0.173 U 0.231 U 0.342 U n.a. n.a.
Zinc 9.55 UJ 1.8 UJ 2.48 UJ 105 120 H

Notes: Italics indicates that the compound was not detected.
Bold type indicates that the compound exceeds the Idaho REM.
Underline type indicates that the compound exceeds the Federal AWQC.
(1) Idaho Risk Evaluation Manual (DEQ 2004).
(2) Ambient Water Quality Criteria (Buchman 1999).
(3) Chromium value is for chromium (III).  

Key:
ARAR = applicable or relevant and appropriate requirement
AWQC = Ambient Water Quality Criteria

H = value is hardness dependent; a hardness of 100 mg/L is assumed.
ID = identification
J = estimated value

mg/L = milligrams per liter
μg/L = microgram per liter
TAL = target analyte list

U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

07040132 07040133 07040134 ARARs
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Table 4-14

Summary of Volatile Organic Compund Results in Product Sample
Avery Landing Site

Avery, Idaho

Sample Number:
Sample Location:

VOCs (μg/L)
1,1,1-Trichloroethane 2,000 U
1,1,2,2-Tetrachloroethane 2,000 U
1,1,2-Trichloroethane 2,000 U
1,1-Dichloroethane 2,000 U
1,1-Dichloroethene 2,000 U
1,2-Dichloroethane 2,000 U
cis-1,2-Dichloroethene 2,000 U
trans-1,2-Dichloroethene 2,000 U
1,2-Dichloropropane 2,000 U
cis-1,3-Dichloropropene 2,000 U
trans-1,3-Dichloropropene 2,000 U
2-Butanone 10,000 U
2-Hexanone 10,000 U
4-Methyl-2-pentanone 10,000 U
Acetone 10,000 U
Benzene 2,000 U
Bromodichloromethane 1,500 J
Bromoform 2,000 U
Bromomethane 2,000 U
Carbon disulfide 2,000 U
Carbon tetrachloride 2,000 U
Chlorobenzene 1,600 J
Chloroethane 2,000 U
Chloroform 2,000 U
Chloromethane 2,000 U
Dibromochloromethane 2,000 U
Dichlorodifluoromethane 2,000 U
Ethylbenzene 2,000 U
Methylene chloride 2,700
Styrene 2,000 U
Tetrachloroethene 2,000 U
Toluene 2,000 U
Trichloroethene 2,000 U
Trichlorofluoromethane 2,000 U
Vinyl chloride 2,000 U
m,p-Xylene 4,000 U
o-Xylene 2,000 U

Note: Italics indicates that the compound was not detected.

Key:
ID = identification
J = estimated value

μg/L = microgram per liter
U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

7040131
HC-4
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Table 4-15

Summary of Semivolatile Organic Compund Results in Product Sample
Avery Landing Site

Avery, Idaho

Sample ID:
Sample Location:

SVOCs (μg/kg)
1,2,4-Trichlorobenzene 43,000 U
1,2-Dichlorobenzene 43,000 U
1,3-Dichlorobenzene 43,000 U
1,4-Dichlorobenzene 43,000 U
1-Methylnaphthalene 1,700,000
2,4,5-Trichlorophenol 85,000 U
2,4,6-Trichlorophenol 130,000 U
2,4-Dichlorophenol 85,000 U
2,4-Dimethylphenol 85,000 U
2,4-Dinitrophenol 850,000 U
2,4-Dinitrotoluene 85,000 U
2,6-Dinitrotoluene 85,000 U
2-Chloronaphthalene 17,000 U
2-Chlorophenol 85,000 U
2-Methylnaphthalene 2,400,000
2-Methylphenol 85,000 U
2-Nitroaniline 85,000 U
2-Nitrophenol 85,000 U
3 & 4 Methylphenol 170,000 U
3,3'-Dichlorobenzidine 170,000 U
3-Nitroaniline 85,000 U
4,6-Dinitro-2-methylphenol 850,000 U
4-Bromophenyl phenyl ether 85,000 U
4-Chloro-3-methylphenol 85,000 U
4-Chloroaniline 85,000 U
4-Chlorophenyl phenyl ether 85,000 U
4-Nitroaniline 85,000 U
4-Nitrophenol 850,000 U
Acenaphthene 130,000
Acenaphthylene 17,000 U
Anthracene 63,000
Benzo[a]anthracene 17,000 J
Benzo[a]pyrene 24,000 J
Benzo[b]fluoranthene 21,000
Benzo[g,h,i]perylene 21,000 U
Benzo[k]fluoranthene 21,000 U
Benzoic acid 2,100,000 U

Key is on last page.

07040131
HC-4

4-31



Table 4-15

Summary of Semivolatile Organic Compund Results in Product Sample
Avery Landing Site

Avery, Idaho

Sample ID:
Sample Location:

SVOCs (μg/kg)
Benzyl alcohol 85,000 U
Bis(2-chloroethoxy)methane 85,000 U
Bis(2-chloroethyl)ether 85,000 U
Bis(2-chloroisopropyl) ether 130,000 U
Bis(2-ethylhexyl) phthalate 1,300,000 U
Butyl benzyl phthalate 85,000 U
Carbazole 130,000 UJ
Chrysene 29,000
Dibenz[a,h]anthracene 34,000 U
Dibenzofuran 85,000 U
Diethyl phthalate 85,000 U
Dimethyl phthalate 85,000 U
Di-n-butyl phthalate 170,000 U
Di-n-octyl phthalate 170,000 U
Fluoranthene 37,000
Fluorene 360,000
Hexachlorobenzene 43,000 U
Hexachlorobutadiene 43,000 U
Hexachlorocyclopentadiene 85,000 U
Hexachloroethane 85,000 U
Indeno[1,2,3-cd]pyrene 34,000 UJ
Isophorone 85,000 U
Naphthalene 320,000
Nitrobenzene 85,000 U
N-Nitrosodi-n-propylamine 85,000 U
N-Nitrosodiphenylamine 43,000 UJ
Pentachlorophenol 85,000 U
Phenanthrene 700,000
Phenol 85,000 U
Pyrene 69,000

Note: Italics indicates that the compound was not detected.

Key:
ID = identification
J = estimated value

μg/kg = microgram per kilogram
SVOC = semivolatile organic compound

U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)
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Table 4-16

Summary of PCB and NWTPH-Dx Results in Product Sample
Avery Landing Site

Avery, Idaho

Sample ID:
Sample Location:

PCBs (μg/kg)
Aroclor-1016 470 U
Aroclor-1221 470 U
Aroclor-1232 470 U
Aroclor-1242 470 U
Aroclor-1248 470 U
Aroclor-1254 470 U
Aroclor-1260 330 J

NWTPH-Dx (mg/kg)
Sample ID:
Sample Location:
Diesel-Range Organics 1,100,000
Oil-Range Organics 260,000

Note: Italics indicates that the compound was not detected.

Key:
ID = identification
J = estimated value

μg/kg = microgram per kilogram
mg/kg = milligrams per kilogram

NWTPH-Dx = Northwest Total Petroleum Hydrocarbon,
   Diesel Range Extended

PCBs = polychlorinated biphenyls
U = not detected (at the indicated reporting limit)
UJ = not detected (estimated reporting limit)

07040131
HC-4
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Table 4-17

Summary of TAL Metals Results in Product Sample
Avery Landing Site

Avery, Idaho

Sample ID:
Sample Location: HC-4

TAL Metals (mg/kg)
Aluminum 71.2
Antimony 0.28 J
Arsenic 3.1
Barium 2.3
Beryllium 0.013 U
Cadmium 0.061 J
Calcium 55.9 J
Chromium 3.4
Cobalt 0.38
Copper 10.9
Iron 35.9
Lead 1.6
Magnesium 1.3 U
Manganese 0.74 J
Mercury 0.00546 U
Nickel 21.8
Potassium 7.6 J
Selenium 0.23 J
Silver 0.038 J
Sodium 5.5 J
Thallium 0.0091 U
Vanadium 21.9
Zinc 1.5 U

Note: Italics indicates that the compound was not detected.

Key:
ID = identification
J = estimated value

mg/kg = milligrams per kilogram
TAL = target analyte list

U = not detected (at the indicated reporting limit)

07040131
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5.0  QUALITY ASSURANCE / QUALITY CONTROL  

Quality assurance / quality control (QA/QC) data are necessary to determine precision and 

accuracy and to demonstrate the absence of interferences and/or contamination of sampling equipment, 

glassware and reagents.  Specific QC requirements for laboratory analyses are incorporated in the 

Contract Laboratory Program Statement of Work for Inorganic Analyses (EPA 2007b) and the Contract 

Laboratory Program Statement of Work for Organic Analyses (EPA 2005).  These QC requirements or 

equivalent requirements found in the analytical methods were followed for analytical work on the project.  

This section describes the QA/QC measures taken for the project and provides an evaluation of the 

usability of data presented in this report. 

All samples were collected following the guidance of the SSSP (E & E 2007) for the field 

activities.  Target analyte list (TAL) metals analyses following EPA SW-846 methods 6010, 6020, and 

7471, total petroleum hydrocarbon extended diesel-range analyses following Washington Department of 

Ecology (Ecology) methods NWTPH-Dx, and semivolatile organic compound (SVOC) analyses 

following EPA SW-846 method 8270 were performed by Laucks Testing Laboratories, Inc., a 

commercial laboratory located in Seattle, Washington, and polychlorinated biphenyls (PCBs) analyses 

following EPA SW-846 method 8082 and volatile organic compound (VOC) analyses following EPA 

SW-846 method 8260 were performed by STL-Seattle, Inc., a commercial laboratory located in Tacoma, 

Washington.

Commercial laboratory data validation was conducted by a START chemist.  Data qualifiers were 

applied as necessary according to the following guidance: 

� USEPA (2004a) Contract Laboratory Program National Functional Guidelines for 
Superfund Inorganic Methods Data Review. 

� USEPA (2004b) Contract Laboratory Program National Functional Guidelines for 
Superfund Organic Methods Data Review. 

In the absence of other QC guidance, method-specific QC limits were also utilized to apply 

qualifiers to the data. 

5.1 SATISFACTION OF DATA QUALITY OBJECTIVES 

The following EPA (EPA 2000) guidance document was used to establish data quality objectives 

(DQOs) for this project: 

• Guidance for the Data Quality Objectives Process (EPA QA/G-4), EPA/600/R-96/055. 
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The OSC determined that definitive data without error and bias determination would be used for 

the sampling and analyses conducted during the field activities.  The data quality achieved during the 

field work produced sufficient data that met the DQOs stated in the SSSP (E & E 2007).  A detailed 

discussion of accomplished project objectives is presented in the following subsections. 

5.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

QA samples included rinsate blank and trip blank samples.  One rinsate blank sample and one trip 

blank sample were collected during the START field event, therefore meeting the frequency criteria of 

one rinsate blank sample per 20 samples collected using non-dedicated sampling equipment and one trip 

blank sample per VOC sample cooler.  The rinsate blank is discussed in subsection 4.4.3 and the trip 

blank is discussed in subsection 4.4.4.  QC samples included matrix spike (MS)/matrix spike duplicate 

(MSD) samples for organic analyses at a rate of one MS/MSD per 20 samples per matrix per analysis. 

5.3 PROJECT-SPECIFIC DATA QUALITY OBJECTIVES 

The commercial laboratory data were reviewed to ensure that DQOs for the project were met.  

The following describes the laboratories’ ability to meet project DQOs for precision, accuracy and 

completeness and the field team’s ability to meet project DQOs for representativeness and comparability.  

The laboratory and the field team were able to meet DQOs for the project. 

5.3.1 Precision
Precision measures the reproducibility of the sampling and analytical methodology.  Laboratory 

and field precision is defined as the relative percent difference (RPD) between duplicate sample analyses. 

The laboratory duplicate samples or MS/MSD samples measure the precision of the analytical method. 

The RPD values were reviewed for all laboratory analyses.  A total of 21 sample results 

(approximately 0.55% of the data) were qualified as estimated quantities (J of UJ) based on laboratory 

duplicate QC outliers.  The DQO for precision of 85% was met. 

5.3.2 Accuracy
Accuracy measures the reproducibility of the sampling and analytical methodology.  Laboratory 

accuracy is defined as the surrogate spike or the MS percent recoveries.  The surrogate percent recovery 

values were reviewed for all appropriate sample analyses.  A total of 83 sample results (approximately 

2.2% of the data) were qualified as estimated quantities (J or UJ) based on surrogate outliers.  The MS 

percent recovery values were reviewed for all MS/MSD analyses.  A total of 94 sample results 
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(approximately 2.5% of the data) were qualified as estimated quantities (J or UJ) based on matrix spike 

outliers.  The project DQO for accuracy of 85% was met. 

5.3.3 Completeness 
Data completeness is defined as the percentage of usable data (usable data divided by the total 

possible data).  All data were reviewed for usability.  A total of 17 sample results (approximately 0.45% 

of the data) were rejected (R), therefore the project DQO for completeness of 90% was met. 

5.3.4 Representativeness 
Data representativeness expresses the degree to which sample data accurately and precisely 

represent a characteristic of a population, parameter variations at a sampling point or environmental 

condition.  The number and selection of samples were determined in the field to account accurately for 

site variations and sample matrices.  The DQO for representativeness of 85% was met. 

5.3.5 Comparability
Comparability is a qualitative parameter expressing the confidence with which one data set can be 

compared to another.  Data produced for this site followed applicable field sampling techniques and 

specific analytical methodology.  The DQO for comparability was met. 

5.4 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS 

The laboratory data also were reviewed for holding times/temperatures, laboratory method blank 

samples, rinsate blank samples, trip blank samples, and serial dilution analyses.  These QA/QC 

parameters are summarized below.  In general, the laboratory and field QA/QC parameters were 

considered acceptable. 

5.4.1 Holding Times/Temperatures 
All samples were maintained and received within QC temperature limits and all samples were 

analyzed within QC holding time limits. 

5.4.2 Laboratory Blanks 
The laboratory method blanks met the frequency criteria.  The following potential contaminants 

of concern were detected in laboratory blanks and affected sample results: 

 SVOCs: bis(2-ethylhexyl)phthalate, butylbenzyl phthalate, di-n-butyl phthalate; 

 TAL Metals: antimony, calcium, chromium, lead, mercury, selenium, thallium; and 

 VOCs:  acetone, methylene chloride, and 4-methyl-2-pentanone. 

START-3/07-03-0004/S1139 5-3



Associated sample results less than 5 times the positive laboratory blank results (ten times for 

common contaminants) were qualified as not detected (U). 

5.4.3 Rinsate Blanks 
One rinsate blank sample was analyzed for each 20 samples collected using non-dedicated 

sampling equipment, meeting the frequency criteria.  The following contaminants of concern were 

detected in the rinsate blank sample and resulted in sample qualifications: 

 SVOCs: 2-methylnaphthalene, dimethyl phthalate, diethyl phthalate, phenanthrene; 

 TAL Metals: sodium; and 

 VOCs:  methylene chloride. 

For rinsate blank results greater than the quantitation limits, sample results less than five times the 

rinsate blank concentration (10 times for common contaminants) were qualified as not detected (U). 

5.4.4 Trip Blanks 
One trip blank sample was collected during the START-3 field event, therefore meeting the 

frequency criteria of one trip blank sample per VOC sample cooler.  The trip blank was collected from a 

distilled, deionized water source and was maintained with the sample containers.  No contaminants of 

concern were detected in the trip blank sample. 

5.4.5 Serial Dilution 
A serial dilution analysis was performed for every 20 samples per matrix.  A total of 42 sample 

results (approximately 1.1 % of the data) were qualified as estimated quantities (J or UJ) based on serial 

dilution outliers. 

START-3/07-03-0004/S1139 5-4



6.0  SUMMARY AND CONCLUSIONS 

START-3 performed a removal assessment at the Avery Landing site in Avery, Idaho, to 

investigate the potential release of CERCLA hazardous substances and environmental impacts related to 

the site’s past use as a railroad roundhouse, maintenance, and refueling facility.  The site is located on the 

St. Joe River, which is designated a special resource water.  The St. Joe River is an important resource for 

wildlife habitat and recreation, and it is also used for drinking water.     

START-3 performed a field sampling event to observe site conditions and to collect 

representative samples of various media for analytical testing.  During the field sampling event, a licensed 

driller installed 13 soil borings, of which six were completed as monitoring wells.  START-3 collected a 

total of 43 environmental samples of subsurface soil, groundwater (including one domestic well), surface 

water, and product, and the samples were analyzed for VOCs, SVOCs, PCBs, NWTPH-Dx, and TAL 

metals.  The investigation did not address the entire site; no drilling was performed to the west of 

monitoring well HC-1R, where the seasonal and permanent residents live, because of concerns about 

underground utility lines and septic tanks.    

During the field sampling event, START-3 observed free petroleum product throughout the site at 

levels that exceeded applicable state regulatory standards.  Free product was observed floating on the 

groundwater in monitoring and recovery wells, saturated in subsurface soils collected from soil borings, 

and seeping from the site into the St. Joe River.  In two monitoring wells (HC-4 and TP-2), the product 

layer was nearly a foot thick (0.88 and 0.72 feet, respectively).  In other wells, product was present but the 

thickness could not be determined because it was too sticky and viscous.  Historic documents indicate that 

free product released at the site was a mixture of diesel fuel and heavy oil (bunker C), and the results of 

analytical testing confirmed the presence of both diesel and heavy oil.  The estimated area of the free 

product plume has grown since 2000, especially toward the west and southwest, which is downgradient of 

the source area.   

START-3 observed a 200-foot stretch of the site’s river bank that contained evidence of past 

product seep activity, including the presence of oil on riprap at the water level.  START-3 also observed 

several areas of actives seeps within this zone, in which free product was seeping from underneath the 

riprap at the bank and floating to the surface.

Site subsurface soils were determined to contain a significant amount of silt, and the newly 

installed monitoring wells recharged slowly during well development.  These observations indicate that 

groundwater at the site may flow relatively slowly compared to flow rates expected for a subsurface 

geology composed of pure sand.  It is clear that the free product plume is moving through the subsurface 

formation, as product continues to seep to the river and the estimated area has grown downgradient to the 
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west and southwest.  However, it is also seems that much of the remaining free product has remained in 

the source area, which may be attributed to the relatively lower transmissivity of the silty-sand formation 

and the lack of sufficient hydraulic pressure from groundwater and rain to flush out the product.    

The results of the analytical testing indicated that organic and inorganic CERCLA hazardous 

substances were detected in most of the site samples.  Particularly, many PAH compounds were present in 

subsurface soil and groundwater samples at concentrations that exceeded applicable state and federal risk-

based guidelines.  The source of the PAH contamination is likely the petroleum product that is present 

throughout the site, and it has been documented that the petroleum product was released to soils and 

groundwater through the site’s historic use as a railroad maintenance and refueling facility.   

The PCB Aroclor-1260 was detected in several site soil samples and in a sample of the petroleum 

product, and Aroclor-1260 exceeded the state guideline in one groundwater sample.  Aroclor-1260 may 

be present because the railroad facility serviced electric locomotives, and it was believed that transformer 

oils were used and stored in the facility.  

Several metals were also present at concentrations above applicable guidelines.  Arsenic, iron, 

lead, and manganese exceeded state guidelines in soil and state and federal guidelines in groundwater, 

and mercury exceeded the state soil guidelines.  It is not clear if the metals contamination is present 

because of site activities.  In northern Idaho, many of these metals occur naturally at elevated background 

concentrations, and many of the metals detected at the Avery Landing Site were present at similar 

concentrations in many site samples (e.g., arsenic, iron, and manganese in groundwater; and arsenic and 

iron in soil).  However, the lead and mercury samples that exceeded ARARs were detected in a limited 

number of samples, which may be more indicative of a site-related source.  For example, the highest 

detections of lead and mercury in soil occurred in soil boring ESB-02, which was advanced in the 

approximate vicinity of the facility’s former machine shop.  Additionally, the single detection of lead in 

groundwater that exceeded state and federal ARARs was in monitoring well EMW-06, which was located 

in the middle of the product-contaminated area.   

The upgradient/background well EMW-01 contained trace levels of some VOCs, some PAHs, 

and Aroclor-1260 in soil.  It also contained DRO at a concentration of 1,500 mg/kg and ORO at a 

concentration of 12,000 mg/kg, which was the highest concentration of ORO detected in soil.  The 

groundwater from this sample also contained trace levels of PAHs and DROs.  For metals, the soil sample 

from EMW-01 contained elevated levels of arsenic, while the groundwater sample contained lower 

concentrations of some metals than many of the downgradient site samples.  In general, these results 

indicate that historic site activities may have extended as far to the east as EMW-01.    

Most of the organic contaminants detected at the site, and the corresponding exceedences of 

ARARs, were PAHs that are usually associated with petroleum.  There were also a few detections of 
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chlorinated VOCs and SVOCs in soil and groundwater, although none of them exceeded applicable 

ARARs.  Trace levels of the VOC chlorobenzene were detected in soil (EMW-06, ESB-04, and ESB-05), 

groundwater (EMW-05 and EMW-06), and the product sample (HC-4).  Additionally, trace levels of the 

SVOCs 1,2-dichlorobenzene and 1,4-dichlorobenzene were detected in groundwater.  The presence of 

VOC chlorobenzene and other chlorinated compounds suggests that chlorinated solvents may have been 

used in the past at the site, and the relatively low concentrations may be a result of the time that has 

elapsed since their release and/or their volatility and mobility.   

The on-site domestic well (DW-01) is downgradient of the site and the petroleum product source 

area.  The domestic well is reportedly screened in a lower aquifer than the groundwater that was sample 

on site, but it contained concentrations of site contaminants.  Groundwater from the domestic well 

contained the PAH anthracene (0.0026 J �g/L) and DRO (79 �g/L) at relatively low concentrations, and it 

also contained arsenic at a concentration (1.06 �g/L) above the EPA Region 6 HHMSSL for tap water 

(0.045 �g/L).  While the arsenic may be naturally occurring, the presence of the anthracene and the DRO 

in the samples suggest that the contaminant plume at the site has the potential to impact the domestic 

well.

In addition to the visible petroleum product seeps to the river, surface water sample SW-03 

contained four PAHs (benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, and chrysene) at 

concentrations that exceeded Idaho REM guidelines.  Benzo[a]pyrene also exceeded the federal AWQC.  

When compared to sediment guidelines, PAH compounds detected in the soil samples exceeded several 

consensus-based SQGs.     

The results of the removal assessment indicate that there is a large zone of free petroleum product 

contamination on the groundwater and in subsurface soils at the site at levels that exceed state of Idaho 

regulatory standards.  The petroleum product contains PCBs and other chlorinated compounds, and it is 

actively seeping to the St. Joe River.  Subsurface soil and groundwater samples collected from the site 

contained several CERCLA hazardous substances (PAHs and metals) that exceeded applicable state and 

federal guidelines, and a surface water sample also contained PAHs in excess of state and federal 

guidelines.  As long as the petroleum product remains at the site, it will be a continued source for the 

release of petroleum hydrocarbons to the river and to the domestic well located on site, and it will 

continue to have a potentially negative impact to surface and groundwater quality in the area.   
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Not Sampled.
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Not Sampled.

Difficult drilling. Lithology
based on drill cuttings.
Insufficient recovery.

IR
<.3

IR
<.3

IR
<.3

SANDY GRAVEL (GPS)
Coarse, fractured gravel with sand.

Cement

Oily hydrocarbon product
evident on downhole tools.
Cuttings adhering to auger
upon removal due to high
silt content. Insufficient
recovery.

Sampler saturated:
Hydocarbon sheen on
groundwater. Insufficient
recovery.

Insufficient recovery.

Insufficient recovery.

Insufficient recovery.

IR
<.3

2" PVC

GPS

GPS

20-slot V-wire
screen

10/20 Filter
Sand

Hydrated
Bentonite

Chips

SANDY GRAVEL (GPS)
Coarse, fractured gravel with sand.

This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.
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Arbitrary Site Datum
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19.5

15.0

12.5

9.5

Strong hydrocarbon odor
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0.4

E
N
E
S
T
A
R
T
W
E
LL
LO
G
B
(A
V
E
R
Y
)
S
T
A
R
T
_A
V
E
R
Y
1.
G
P
J
E
&
E
P
O
R
T
L
A
N
D
.G
D
T
7/
31
/0
7

Strong hydrocarbon odor

Strong hydrocarbon odor
and rainbow sheen with
drops of black product

Difficult drilling

Refusal

0.8

Cement

SWG

MLS

SWG

20-Slot V-wire
screen

10/20 Filter
Sand

3.0

2" PVC
Hydrated
Bentonite

Chips

Not Sampled.

Not Sampled. Gravel in drill cuttings.

WELL GRADED SAND WITH
GRAVEL (SWG)
Dark gray, wet, very dense, very fine
to coarse grained sand with rounded
fine to coarse gravel and some silt.

WELL GRADED SAND WITH
GRAVEL (SWG)
Moderate brown, dry, medium
dense to dense, medium to very
coarse sand with some silt and
fractured gravel. Increasing silt and
moisture with depth.

SANDY SILT (MLS)
Black, moist, moderate plasticity,
fine grained sand with silt and roots.
Increasing rounded gravel with
depth.
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TDD #:
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START PROJ MGR:

ground surface (gs)

4/18/2007
Jeff Fowlow
S. Hall
Environmental West Exploration, Inc.
Randy Wilder
Hollow Stem Auger
Arbitrary Site Datum
Avery, ID

This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.G
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9.5

11.0

7.5

3.0

13.0

1.3

0.5

1.0

Hydrocarbon odor and oily
liquid present.
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Hydrocarbon odor and
sheen.

WELL GRADED GRAVEL WITH
SAND (GWS)
Gray, wet, dense, fine to coarse
grained gravel with medium to
coarse sand and some silt present.

Sample stained black with
oily liquid. Insufficient
recovery.

Cement

SWG

MLS

SWG

20-slot V-wire
screen

10/20 Filter
Sand

GWS

2" PVC

Hydrated
Bentonite

Chips

WELL GRADED SAND WITH
GRAVEL (SWG)
Black, moist to wet, medium dense,
fine to very coarse grained sand
with decreasing silt and increasing
gravel content with depth.

SANDY SILT (MLS)
Black, moist, soft, slight plasticity silt
with fine sand and roots.

WELL GRADED SAND WITH
GRAVEL (SWG)
Moderate brown, dry, dense,
medium to very coarse grained sand
with fractured gravel and some silt.

Not Sampled. Black glassy
sand/gravel/cinder

GWS IR
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SSID #:
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TDD #:

START PROJECT #:
START PROJ MGR:

ground surface (gs)

4/18/2007
Jeff Fowlow
S. Hall
Environmental West Exploration, Inc.
Randy Wilder
Hollow Stem Auger
Arbitrary Site Datum
Avery, ID

This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.G
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15.0
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18.5

IR Insufficient recovery.
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GWS

Cuttings show oily liquid.
Easier drilling. Insufficient
recovery.

Difficult drilling. Insufficient
recovery.

GWS

WELL GRADED GRAVEL WITH
SAND (GWS)
Gray, wet, dense fine to coarse
grained gravel with medium to
coarse sand and some silt and
cobbles present. (continued)
WELL GRADED GRAVEL WITH
SAND (GWS)
Gray, wet, dense, fine to coarse
grained gravel with medium to
coarse sand and some silt.
Increased sand/fine gravel content
from last sample.
WELL GRADED GRAVEL WITH
SAND (GWS)
Gray, wet, dense, fine to coarse
grained gravel with medium to
coarse sand. Increased coarse
gravel from last sample.
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Hydrocarbon odor and
sheen on groundwater
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Not Sampled.

FILL

0.5

WELL GRADED SAND WITH
GRAVEL.
Moderate brown, dry, dense,
medium to very coarse grained sand
with fractured gravel and some silt.
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9.0
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4/18/2007
Jeff Fowlow
S. Hall
Environmental West Exploration, Inc.
Randy Wilder
Hollow Stem Auger
N/A
Avery, ID
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This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.
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WELL
COMPLETION
DIAGRAM

Began drilling at 2:05:00
PM. Auger was refused at
the first location at a depth
of 3.0 feet. Relocated 3.0'
to the East. Auger was
refused at 5.0'. A third
attempt was refused at 3.0'
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WELL GRADED GRAVELLY SAND
(SPG)
Medium brown, dry, dense, medium
to very coarse grained sand with
gravel, cobbles and burnt wood
fragments.

SPG 1.0

Not Sampled.
1.0

3.0
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This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.

4/18/2007
Jeff Fowlow
S. Hall
Environmental West Exploration, Inc.
Randy Wilder
Hollow Stem Auger
N/A
Avery, ID
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Insufficient recovery.
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IR
<0.3'

Slight hydrocarbon odor.
Insufficient recovery.

Strong hydrocarbon odor.
Product present.
Insufficient recovery.

FILL

SP

Not Sampled.

WELL GRADED SAND WITH
GRAVEL.
Medium brown, dry, very dense,
medium to coarse grained sand with
fractured gravel.

POORLY GRADED SAND (SP)
Tan to gray, dry to moist (wet at
depths greater than 11.5' ), dense,
medium grained sand with laminae
of silt, increasing silt with depth.
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This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.
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Avery, ID
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1.0

3.0

4.0
4.5

5.5

8.5
9.0

SILTY SAND (SM)
Dark gray, stiff, slight plasticity silt
with fine sand.

Hydrocarbon odor and
sheen.

Strong hydrocarbon odor,
product present.
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Strong hydrocarbon odor.

SW

SW-SM

SWG

SP

SM

1.0

Not Sampled.

WELL GRADED SAND (SW)
Medium brown, dry, very dense,
medium to very coarse grained sand
with fractured medium grained
gravel.
WELL GRADED SAND AND SILTY
SAND (SW-SM)
Gray, moist, fine grained sand with
silty interbeds
WELL GRADED SAND WITH
GRAVEL (SWG)
Dry, very dense, medium to very
coarse sand with fractured gravel
POORLY GRADED SAND (SP)
Gray, dry, medium dense, medium
grained sand.

Hydrocarbon odor, no
sheen.
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This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.
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3.0

7.5

9.5

11.0

0.7 Hydrocarbon odor and
sheen.

1.5
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1.5

1.2

Strong hydrocarbon odor
and slight sheen.

Black oily liquid with strong
hydrocarbon odor.

SWG

MLS

SW

SWG

1.7

Not Sampled.

WELL GRADED SAND WITH
GRAVEL (SWG)
Black to gray, moist, dense, medium
to very coarse grained sand with
fractured gravel.

SANDY SILT (MLS)
Gray, moist, medium stiff, moderate
plasticity, silt with fine grained sand.

WELL GRADED SAND (SW)
Brown to black, wet, very dense,
medium to very coarse sand.
Increasing gravel with depth.
WELL GRADED GRAVELLY SAND
(SWG)
Brown to black, wet, very dense,
medium to very coarse sand with
gravel.
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This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.G
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Environmental West Exploration, Inc.
Randy Wilder
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Avery, ID
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WITH SILT (SWG)
Light to dark gray, dry to moist,
dense, fine to coarse silty sand with
fine gravel and rounded cobbles.

SANDY SILT (MLS)
Yellowish orange, moist, medium
stiff, sandy silt.
WELL GRADED SILTY SAND WITH
GRAVEL (SW-SM)
Light brown, dry to moist, dense,
fine to mostly coarse sand with
rounded gravel and silt.
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Hydocarbon odor.
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Strong hydrocarbon odor.
Oily liquid present.
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Not Sampled.

SILTY SAND WITH GRAVEL.
Light brown, dry, medium dense,
fine sand to silt with fractured gravel
and fragments of cinder and brick.

SANDY SILT (MLS)
Olive gray, moist, medium stiff,
moderate plasticity, sandy silt.

WELL GRADED SAND (SW)
Dark gray, wet, medium dense, fine
to coarse sand.
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This log is part of the report prepared for
the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
time of drilling. Subsurface conditions
may differ at other locations and may
change at this location with the passage
of time. The data presented is a
simplification of actual conditions
encountered.
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1.1 Hydrocarbon odor.
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Hydrocarbon odor and
sheen.

Black wood fragments
possibly stained by
hydrocarbons.

Hydrocarbon odor and
heavy sheen.
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Not Sampled.

POORLY GRADED SAND.
Black, dry, medium dense, very
coarse grained sand and cinder.

SANDY SILT (MLS)
Olive gray, moist to dry, stiff,
medium plasticity, fine sand and silt
with occasional gravel.

*** Sampler blocked by wood
Fragments ***
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the named project and should be read
together with that report for complete
interpretation. This summary applies only
at the location of this boring and at the
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Hydrocarbon odor and
product present.
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WELL GRADED GRAVEL (GW)
Light to dark gray, moist to wet,
medium dense, fine to coarse
fractured gravel with silt and fine
sand. (continued)
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Appendix C 

Chains of Custody 
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Appendix D 

Analytical Data Reports
















































































































































































































































































































































































































































































